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OPERATORS SAFETY SUMMARY 



The general safety information in this part of the summary is for both operating and serviciiig 
personnel. Specific warnings and cautions will be found throughout the manual where they 
apply, but may not appear in this summary. 



TERMS 



In This Manual 

CAUTION statements identify conditions or practices that C'^uld result ir, da.mage to :hc 
equipment or other property. 

WARNING statements identify conditions or practices that could result in [icrsonal injury or 
loss of life. 

As Marked on Equipment 

CAUTION indicates a personal injury hazard not immediately accessible as orr,' inar!';' ti:e 
marking, or a hazard to property including the equipment itself, 

DANGER indicates a personal injury hazard immediately accessible as one roads tiio mof idnq 



SYMBOLS 



In This Manual 




This symbol indicates where applicable cautiona: • or other in'otma lion 
found. 



ho 



As Marked on Equipment 

^ DANGER — Eligh voltage. 




Protective ground (earth) terminal. 




ATTENTION — refer to manual. 



Power Source 

This product is intended to operate from a power source that will not apply more th..ii EoG vol!;. 
rms between the supply conductors or between either supply conductor and ground. A 
protective ground connection by way of the grounding condi.'cior in the pov-'or r.ord is 
essential for safe operation. 
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Grounding the Product 

7'his product is grounded through the grounding conductor of hie power cord. To avoid 
eleu'trical shock, plug the power cord into a properly wired receptacle before connecting to the 
profiuct input or output terminals, A protective ground connection by way of the grounding 
conductor in ttie power cord is essential for safe operation. 



Danger Arising From Loss of Ground 

IJp'on loss of the protective-ground connection, all accessible conductive parts (including 
knobs and controls that rrmy appear to be insulating) can reri'ler an electric shock. 



Use the Proper Power Cord 

Use only the power cord and connector specified for your product. 

I Ise only a power cord Hint is in good condition. 

f-or t'etailed information on power cords and connectors, see ((^age/fig. ref.), 
ro'er cord and connector changes to qualified service personnel. 

Use the Proper Fuse 

To avoid fire hazard, use only the fuse specified in the parts list f(jr yoLir product, and whicti is 
i'.lontirial in type, voltage '"ating, and current rating. 

Refer fuse replacement to qualified service personnel. 



Do Not Operate in Explosive Atmospheres 

To avoid explosion, do not operate this product in an atmosptiere of explosive gases unless it 
lias been specifically certified for such operation. 



Do Not Remove Covers or Panels 

To avoid personal injury, do not remove the product covers or panels. Do not operate the 
product without the covers and panels properly installed. 



Co Not Operate Without Covers (for TM 500 plug-ins only) 

To avoid personal injury, do not operate this product without covers or panels installed. Do not 
apply power to the plug-in via a plug-in extender. 




SERVICING SAFETY SUMMARY 

FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer also to the preceding Operators Safety Summary. 



Do Not Service Alone 

Do not perform internal service or adjustment of this product unless another person ca,: ibie of 
rendering first aid and resuscitation is present. 



Use Care When Servicing With Power On 

Dangerous voltages exist at several points in this product. To avoid personal injiay, do not 
touch exposed connections and components while power is on. 

Disconnect power before removing protective panels, soldering, or replacing c cmp'. ;,onlo. 



Power Source 

This product is intended to operate from a power source that will not apply more tiirn 2ro volts 
rms between the supply conductors or between either supply conductor and ground. A 
protective ground connection by way of the grounding conductor in the power cord is 
essential for safe operation. 



SPECIFICATION 



Introduction 

The DM 501A Digital Multimeter measures dc voltage 
and current, ac voltage and current, dBm, dBV, resistance, 
and temperature. The ac functions are ac coupled only, 
true rms responding. All the functions and ranges are front 
panel push button selected, including the rear interface 
connector input. 

Readout in dBm or dBV is selected by an internal 
jumper. The unit is shipped with the internal jumper in the 
dBm position. 

The readout is a 0.4" high, 4 1/2 digit display using 
seven segment LED. The decimal point is automatically 
positioned depending on the selected operating range of 
the instrument. Polarity indication is automatic. 



Accessories 

Standard accessories include this instruction manual, a 
set of test leads and the TEKTRONIX P6601 temperature 
probe with its instruction manual. 



The P6601 temperature probe r.uci tei.iperatiire 
measurement capabilities are deleted foi Option 2 in- 
struments. 



Performance Conditions 

The electrical characteristics a;e vr.iid o.niy if the 
DM 501A has been calibrnted a' nr, nmbi ;;: loniperr.ti , c 
between I 21°C and f 25''C aiul is Oj'cr ding a! an ambient 
temperature between O' C and iG j"C, c'herwire 

noted. 



Items listed i;-. the Pci forruance Reqii.i 'mcuis 

of the Electrical Ciraractorislics a, o . Tri'ioL, l y cc i, lelmg 
the Performance Check in the COiin atio: i por :,j,; 1 1; lliis 
manual. These items are eitlTcr nxplanatoiy ncies or 
performance ct'.aracterisLc.s for v.rhich :.o limits are 
specified. 



Table 1-1 

ELECTRICAL CHARACTERISTICS (Fror, Panel) 



Characteristics 



Performance Requirements 



Supplement: I iidoimalion 





DC VOLTMETER 




Accuracy for 200 mV, 2 V, 20 V 
200 V and 1000 V ranges 

t IS^C to +28°C 






200 mV range 


;* (0.05% of reading 1 0.015% of full 
scale) 




2 V to 200 V ranges 


±(0.05% of reading 1 0.01% of full 
scale) 




1000 V range 


±(0.05% of reading t 0.02% of full 
scale) 

1 




0"C to f 18°C, -1 28°C to 1 50°C 


1 




200 mV to 200 V range 


± (0.1% of reading t 0.025% of full 
scale) 




1000 V range 


;f (0.1% of reading L 0.05% of full 
scale) 





x @ 
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Table 1-1 fcont) 



Characteristics 


Performance Requirements 


Supplemental Information 




DC VOLTMETER (coni) 


Convnor: '/'ode Rejection Ratio 


100 dB at dc. 

80 dB at 50 and 60 Hz. 


With a 1 kn unbalance. 


rJormal Mode Rejection Ratio 


60 dB at 50 or 60 Hz 10.2 Hz. 




Maxi'Ti'irn F^esolution 




10 /iV. 


Stej) RoE[ionse Time 




1 second. 


Input Resistance 




10 MO ±0.5%. 


Maximum input Voltage 
VO’lTS/ 0 to LOW 




1000 V peak. 


V(TLTR/n to graund 




1000 V peak. 


LOW to groupe' 
!npu; Oonnoctors 




tOOO V peak. 




Front panel (EXT) or rear interface 
(!NT) 


AC VOLTMETER (TRUE RMS) 


Accuracy for 200 mV, 2 V, 20 V 
200 V and 500 V ranges 

f TS"C to f 28° C 




Input signal must be between 5% and 
100% of full scale. The 500 V range 
requires a dynamic input signal 
between 500 V and 100 V rms, 


200 mV to 200 V ranges 
-10 it/, to 10 kHz 


! (0.6% of reading 1 0.05% of full 
'■"ale) 




20 ' 2' to 40 Hz and 
10 kHz to 20 kHz 


1 (1.0% of reading 1 0.05% of full 
scale) 




500 V range 

■:o Hz to 10 kHz 

20 1 tz to 40 } Iz and 
10 kHz to 20 k! Iz 


1 (0.6% of reading 1 0.2% of full 
scale) 




L(1.0% of reading 1 0.2% of full 
scale) 




C°C to i 18^C, i 28°C to I 50°C 
200 mV to 200 V ranges 
40 Hz to 10 kHz 


L(0.8% of reading L 0.075% of full 
scale) 




29 1 !z to 40 f Iz and 
10 kHz to 20 kHz 


-t(1.3% of reading f 0.075% of full 
scale) 




500 V range 

40 1 Iz to 10 kklz 


±(0.8% of reading 1 0.3% of full 
scale) 




20 Hz to 40 Hz and 
10 kHz to 20 kHz 


1(1.3% of reading + 0.3% of full i 

scale) 





@ 
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Table 1-1 (conf) 



Characteristics 


Performance Requirements 


j Supplemental ln;om--.Uon 


AC VOLTMETER (TRUE RMS) (cont) 


Common Mode Rejection Ratio 


60 dB at 50 and 60 Hz. 


With a 1 kn unoalanuc. 


Maximum Resolution 




^0^JV. 


Response Time 




<2 seconds. 


Input Impedance 




10 Mn ±0.5% p'.ralleled by 1GC pF. 


Input Connectors 




Front panel (EXT) or rear interface 
(INT). 


Maximum Input Voltage 
VOLTS/n to LOW 




500 V rms or 600 Vdc not to exceed 
1000 V peak. 


VOLTS/n to ground 




1000 V peak. 


LOW to ground 




1000 V peak. 


Crest Factor 




4 at full scale. 


DECIBELS (d3)— TRUE RMS 


1 

Accuracy for - 40 dB, -20 dB, 

0 dB, I 20 dB and F40 dB ranges 




j 


-M8"C to 1 28'’C 




i 


i 20 dB to -15 dB 


■iO.5 dB 20 Hz to 20 kHz 




ISdBto -20 dB 


.t.0.5 dB 20 Hz to 2 kHz 
.11.5 dB 2 kHz to 10 kHz 


Typic.'lly 

<: .12,5 dB 10 kl iz to 20 i<H,a 


0"C to HS^C, +28"C to 1 50‘’C 






120 dB to - 15 dB 


ti t dB 20 Hz to 20 kHz j 




-15 dB to -20 dB 


t1 1 dB 20 Hz to 2 kHz I 

i 2.1 dB 2 kHz to 10 kHz 


T ypicaily 

< .1 3.1 dB 10 11 Iz to 20 ki 


Maximum Resolution 




0.1 dB, 


Response Time 




<2 seconds. 


Input Impedance 




10 Mn paralleled by 100 pF. 


Maximum Input Voltage 
VOLTS/n to LOW 




500 V rms or 600 Vdc rr.'t to exceed 
1000 V peak." 


VOLTS/n to ground 




1000 V peak. 


LOW to ground 




1000 V peak. 



'Equivalent to 54 dBV or 56.2 dBm. 
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Table 1-1 (cont) 



Characteristics 




Performance Requirements 


Supplemental Information 


Crest Factor 




4 at full scale. 


Ref Voltage 


i 






cinv 






1 V. 


dRm 






0 7746 V (1 mW dissipated into 
600 O). Selected by internal 
lumper. 


Input Oofiiiectors 

^ 1 

1 




Front panel (EXT) or rear interface 
(IMT). 

L - ... 



OHMMETER 



Accurdcy for 200 0, 2 kO, 20 kQ, 1 

gno 10, 2000 kO and 20 MO ranges, j 

kk’C, 1 28‘"C 

20C 0 to 200 kO LO O 
2 kO to 2000 kO HI Q 


1 

.! (0.15% of reading 1 0.015% of full 
scale) 




moo ki7 LQ ’ 


1(0.3% of reading 1 0.015% of full 
scale) 




20 MO HI 0 


1.(0 5% of reading t 0.015% of full 
scale) 

1 




0''t; to : IS'-'C, 1 2S“C to I 50“ C 

2( 0 0 tci 200 kO 1.0 0 
2 KO to 2000 kO HI 0 


1 

1 

! 

k(0.3% of reading 1 0.025% of full 
scale) 




2000 KO I..0 0 
20 MQ HI n 


! ^ (1.2% of reading t 0.025% of full 
j scale) 




Mnxinuan Input Volts Any Range 


1 


250 V peak. 



Measuring Current and Full 


i 

1 

1 




Source 


V Max at 


Scale Volts 


1 


Range 


Current 


Full Scale 












1 1: 0 




200 0 


1.0 mA 


0.2 V 






2 kO 


1.0 mA 


2.0 V 




i 


20 kO 


0. 1 mA 


2.0 V 




1 200 kO 


10.0 /jA 


2 0 V 




2000 kn 


1.0 


2.0 V 






20 MO 


0.1 pA 


2.0 V 


1.0 o 


1 1 


200 Q 


1.0 mA 


0.2 V 


! 




2 kO 


0. 1 mA 


0.2 V 






20 kO 


10.0 /jA 


0 2 V 






200 kO 


1.0 fjA 


0.2 V 


1 

1 


1 ‘ 
1 


2000 kO 


0.1 /jA 


0.2 V 




20 MO 


0.1 /rA 


2 0 V 
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Table 1-1 (coni) 


Characteristics 


Performance Requirements 


Suppiemer lal infomaTon 


Maximum Resolution 




10 mO, 

i 


Response Time 




<2 seconds, 200 Q to 2000 kO. , 

<10 seconds, 20 MO scale. | 


Maximum Open Circuit Voltage 




<6 V. ■ 


Input Connectors 




Front panel (EXL) or reai interlace 

(INT). ■ 


DC AMMETER 


Accuracy for 200 pA, 2 mA, 20 mA, 
200 mA and 2000 mA ranges. 

TT8°C to +28” C 


1(0.2% of reading -1 0.015% of full 
scale) 




0”C to +18°C, T28°C to I50”C 


.1(0.3% of reading I- 0.025% of full 
scale) 




Response Time 




<1 second. 




Input Resistance 




Range 


Appioxiiiiate 

Rcsstance 


200 


1.0 kO 


2 n A 


,00.0 0 


20 mA 


10.2 n 


200 mA 


1.2 0 


2000 m.A 


0.4 v) 


Maximum Input Current 




2 A ar.y range. 


Maximum Open Circuit Input 
Voltage (mA to LOW) 




250 V peak. 


Maximum Floating Voltage 







mA to ground | 1000 V peak. 

LOW to ground ] 1000 V ; eak. 
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Table 1-1 (cont) 



Characteristics 


Performance Requirements 


Supplemental Information 


AC AMMETER (coni) 


Maximum Input Current 


1 2 A any range. 


Maximum Open Circuit Input 
Voltage (mA to LOW) 


! 250 V peak. 

1 


Maxii'i'irn Floating Voltage 






fpA to grounc! 




U>00 V peak. 


LOW '0 ground 




lUOO V peak 


ln[)u! Connectors 




Front panel only. 


Maxirnum Resolution 




10 nA 




TEMPERATURE 




Accurticy tor ttio G2"'C to 
i 240‘'C range. 






• Idc C to 1 28 ■'C ambient 






Probe calibrated to 
instrument 


:i.2‘'C from 62"C to 1 ISC^C. 

F0°CtO -6°Cfrom l-150°C to t 240“C 




Any probe 


;.4°C from - 62°C to t 150“C. 

F2"Cto 8°Cfrom 1 150°Cto ( 240'^C 




9‘'Cto I18°C, l28°Cto I50“C 


Add l.5°C to ttie above tolerance in 
each direction. 




I'lpnt Connoctor‘3 




^ront panel (EXT) or rear interface 
(INT). 




Table 1-1 (cont) 



ELECTRICAL CHARACTERISTICS (Rear Interface Inputs) 



Characteristics 


Performance Requirements 


Supplemental Ir.iorma'ion 


Maximum Input Voltage (dc, ac, 
dB, and ohms) 

Pin 28B to 28A 




200 V peak. Ec;uivnlcii! io 43 OBV 
or 45.2 dBm. 


Pin 28B to ground 




200 V peak. 


Pin 28A to ground 




200 V peaK. 



DC VOLTMETER (REAR INTERFACE INPUTS) 



Accuracy for 200 mV, 2 V, 20 V, 
200 V and 1000 V ranges. 

t 18'“C to +28° C 

200 mV range 


±(0.05% of reading i- 0.015% of fuli j 
scale) 


2 V to 200 V range 


±(0.05% of reading f 0.01% of full 
scale) 1 


1000 V range 


±(0.05% of reading F 0.02% of full : 
scale) 1 


0°C to +18°C, +28°C to +50°C 
200 mV to 200 V range 


■J:(0. 1% of reading 1 0.025% of full 
scale) 


1000 V range 


±(0.1% of reading f- 0.05% of full 
scale) 
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Table 1-1 (coni) 

Characteristics | Performance Requirements ; Supplemental Information 

AC VOLTMETER (REAR INTERFACE INPU TS) 



Accuracy >c" 200 mV, 2 V, 20 V, 
200 V and 50Q V ranges. 

! 18°C to I 28" C 

200 mV to 200 V range 

'!0 ] 'z to 10 kHz 

20 I Iz to 40 Hz and 
10 kHz to 20 kHz 

,' 0;) V range 

40 1 1z to 10 kHz 

20 Hz to 40 t Iz and 
10 kHz to 20 kHz 

C"C to ! 18°C, I 28° C to 1 50° C 

200 rnV to 20C V range 

40 I !z to 10 kHz 

20 I Iz to 40 Hz and 
10 kHz to 20 kHz 

200 V range 

40 Hz to 10 kHz 

20 f Iz to 40 Hz and 
10 kHz. to 20 kHz 



i;{1.6% of reading I 0.05% of fgll 
scale) 

L(2.0% of reading I 0.05% of full 
scale) 



j }.{1.6% of reading 1 0.2% of full 
! scale) 

( -r(2.0% of reading 1 0.2% of full 
scale) 



i 1(1.8% of reading I 0.075% of full 
scale) 

1(2.3% of reading I- 0.075% of full 
I scale) 

i 

■ ,1.(18% of reading l 0.3% of full 
j scale) 

1(2.3% of reading L 0.3% of full 
i scale) 



Input signal must be between 5% and 
100% of full scale input. The 500 V 
range is limited to between 200 V 
['oak and 100 V rms. 



DECIBEL.S (dB)— TRUE RMS (REAR INrERFACL INPUTS) 

Aci i.'fT'cy for 40 dB, 20 dB, i 

0 ilB, ! 20 dB and i 40 dD ranges ^ 

' 13 C lo ! ?8°C ! : 



20 (IB to 


15 dB 


} 0.6 dB 20 Hz to 20 kt Iz 




'0 (IB !o 


20 (JB 


10 6 dB 20 Hz to 2 kHz 
‘ 1 6 dB 2 kHz to 10 kHz 


Lypically 

2.B dB 10 kHz to 20 kHz 


to ■ ;P,'C 


. ! 23 'C lo f 50° C 






20 (IB to 


15 dB 


( 12 dB 20 Hz to 20 kHz 


j 


15 dB to 


20 dfl 


r1 2 dB 20 Hz to 2 kHz 
1 2 2 dB 2 kHz to 10 kHz 


! Typically 

: 3.2 dB 10 kklz to 20 kHz 



1 R 
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Table 1-1 (cont) 



Characteristics 



Performance Requirements 



Supplemeiital In.'ori.iation 



OHMMETER (REAR INTERFACE INPUTS) 



Accuracy for 200 Q, 2 kQ, 20 kO, 
200 kQ, 2000 kO, and 20 MO ranges 

J 18°C to 4 28°C 

200 n to 200 kn LO n 
2 kO to 2000 kQ HI 0 


L(0.15% of reading 1 0.015% of full 
scale) L 0.02 0 


2000 kO LO O 


1(0.3% of reading J 0.015% of full 
scale) i 0.02 Q 


20 MO HI Q 


±{0.5% of reading + 0.015% of full 
scale) 1 0.02 Q 


0°C to F18°C, i 28''C to 1 OO^C 




200 O to 200 kO LO n 


;1 (0.3% of reading f 0.025% of full 


2 kO to 2000 kO HI 0 


scale) i 0.02 Q 


2000 kO LO 0 


1 (1.2% of reading 4 0.025% of full 


20 MO HI 0 


scale) 1 0.02 0 




Table 1-2 

MISCELLANEOUS 



Characteristics 


Description 


Power Consumption 


Approximately 9 watts. 


Reading Rate | 


1 " ■ ■ 

1 3 1/3 per second. 


Over range Indication 


Flashiiig display except on 500 Vac and 1000 Vdc ranges. 


Calibration Interval 


1000 hours of operation or 6 months, whichever occurs firsL 


Warm-up Time 


30 minutes (60 minutes after storage in high humidity environment). 
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Table 1-3 

ENVIRONMENTAL* 



Characteristics 


1 Description 


Temperature 






Or'orati nn 


0"C to fSOM" 


Meets or exceeds M1L-T-28800B, class 5 
with exix'ptions,'' 


Non-operating 


55°C to 1 75‘'C 


1 lumidity 


95% to 100% for 5 days 
(derated above 25° C) 


Meets or exceeds MIL-T-28800B, class 5. 


AMitinle 






Op'e.’Oiting 


4.6 km (15,000 ft) 


Meets or exceeds MIL-T-28800B, class 3. 


Non-operating 


i 15 km (50,000 ft) 


V’btetion 

! 


! 0.64 mm (0.025") disp. 

1 5-55-5 Hz"‘ (sine wave), 
i 75 min. total. 


Meets Of exceeds MIL-T-28800B, cT. ., 3. 


Sl'icck 


39 g’s (half sine) 

1 1 ms 18 shocks* ' 


Meets or exceeds MIL-T-28800B, class 3. 


ben.'h t lancilmg 


1 




< Oi’eratiiKj 


j 45" or 4" or equilibrium*', 
whichever occurs first. 


Meets or exceeds MIL-T-28800B, class 3. 


E M.C. 






Operating 


30 Hz to 1 GHz" 


Meets or exceeds MIL-T-28800B, class 3. 


Electrical Discharge 






Operating 


20 kV max." 


No MIL- T-28800 equivalent. Charge applied to 
each protruding area of the front panel 
excefit the input connectors. 


Transnnrta.tion 






V;!)ration 


25 mm (1 inch at 270 rpm 
for 1 hr)' 


Nation.i! Safe Transit Association 
Preshipinent Test Procedures project: 
1A-B- ! and 1A-B-2. 


1 'j.oici'je Drop 


10 drops from 3 ft 
(91 cm)' 



‘See Table T4 (or system modifiers. 

’’Wi;)! power module. 

‘Without power module. 

'’Temperature: During low temperature test M1L-T-28800B paragraph 4.5.5.1.3 (b) lor class 5, steps 4 and 5 shall be perlormed 
before step 2. Also, the instrument shall not be operating during step 6, paragraph 4 5. 5. 1.3 (e), class 5. While operating, 
condensed moisture shall not be present on class 5 instruments. Drying ol the instrument for this class may be performed in a 
suitable chamber, if necessary. 



MO 




Table 1-4 



TM 500 SYSTEMS 
ENVIRONMENTAL SPECIFICATION 


Characteristics 


TM 501 TM 503 TM 504 TM 506 TM 515 








Temperature 

Operating 

Non-operating 


Meets same test standards as plug-in. 


Humidity 

Operating 

Non-operating 


Meets same test standards as plug in. 


Altitude 

Operating 

Non-operating 


Meets same test standards as pli.:g-in. 


Vibration 

Operating 


0.26 mm (0.010 in.) disp., 10-55 Hz (sine wave). 
75 min. total. 


0.33 nun (C.C .'5 H' ) 
disp. iii 5 j I {'.'ui'f' 
' wave) i5 

i 

i 

I 30 g's ( i/2 .sine) 

I I i ni$. 1/i ;/i,‘ >'.kn 


Shock 

Operating 


20 g's ( t/2 sine) 1 1 ms, 18 shocks 


Bench Handling 
Operating 


Meets same test standards as plug in. 


Electric Discharge 
Operating 


Meets same test standards as plug-in. 




Transportation 
Vibration 
Package Drop 


Meets same test standards as p'ug- in. 



Table 1-5 

PHYSICAL CHARACTERISTICS 



Characteristics 


Description 


Finish 


Anodized aluminum panel and chassis. 


Net Weight 


«2.5 lbs (1.13 kg). 


Overall Dimensions 


2.633 in. (66.8 mm) W x 11.240 in. (285.3 mm) D x ' 
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Installation and Removal Instructions 

The DM 501A is calibrated and ready to use when 
received. It operates in one compartment of a TM 500- 
Series power module. Refer to the power module instruc- 
tion manual for line voltage requirements and power 
module operation. 

CAUTION^ 

Turn the power module off before inserting or 
removing the DM 501 A; otherwise, arcing may occur 
at the rear interface connectors. Arcing reduces the 
connectors useful life and damage may be done to 
the plug-in circuitry. 



Check to see that tlie plastic barriers on tihe inter- 
connecting jack of the selected power moduie compart- 
ment match the cut-outs in the DM 501A ci.cuit board 
edge connector, if they don't match, do not insc; : the plug- 
in until proper identification is rnr.de. Vv'hen tire units nie 
properly matched, align the DM 501A chassis with ttie 
upper and lowe; guides (see Fig. 2-1) of tno selected 
compartment. Insert the DM 501 A mto tire con p.'irtment 
and press firmly to seat the circuit born., in tiie inter- 
connecting jack. The LED' display shouio he \'i : ibio wuen 
the power mocir.e power switch is iurriC'd oir 



To remove the DM 501 A, puli the roleasc lai n . (located 
on the lower left come ) until ttie inte. con.'ic-i iii,g jack 
disengages. The DM 501 A will now slide oub 







Fig. 2-1. Installation and removal. 



Operating Instructions— DM 501 A 



CONTROLS AND CONNECTORS 



4- i/2 digit LED readout with decimal point 
positioned by the selected range push button 
switch. 




Range selector push button switches for volts, 
ohms, current or decibel measurement. 




Fror;t-panel mA input used in conjunction with the 
LOW input for current measurement. 




Tempe''nture probe input connector. 



Chassis ground binding post. 

A Front-panel inputs for volts, ohms and 
decibel measurement. 




cr peraturo Input ‘unction rnish button. 



INPUT 




A Push button selects either rear interface 
inputs or front-panel inputs for measurement 



mA 



© 




Ac current function push button. 

Dc current function push button. 

Pubi'i button selects Ml or LO as probe tip voltage 
tor measuring ohms. 




O.hins function push button. 



VOLTS 




A Decibel function pus.h button (used in con- 
junction with the AC volts push button). 




Ac volts function push button. 




Dc volts function push button. 



Release latch. Pull to remove plug-in. 




Refer to General Operating Information. 



Genera! Operating Information 

With the DM 501A properly installed in the power 
module and the power switch on, allow thirty minutes 
warm-up time for operation to specified accuracy. Select 
the desired measurement function and range. When the 
value of the quantity measured is unknown, select the 
highest range first. Decrease the range setting until the 
display reads between 10% and 100% of the full-scale 
reading. This particular range will give maximum resolu- 
tion. When an input signal causes the display to read 
greater than 19090, an overrange blinking display occurs. 
This blinking ind-cates the input is greater than the full- 
scale reading on the particular range selected. 



The 1000 Vdc and 500 Vac range will not cause a 
blinking display when the input signal exceeds the 
maximum allowable input on this range. 

S CAUTION ( 

) i 

Instrument damage may occur if maximum input 
potential is exceeded. 



Input Connections 




Four input connectors provide front-panel measure- 
ment connections. The VOLTS/Q and LOW input connec- 
tors are used for dc voltage, ac voltage, dBV, dBm and ac 
and dc resistance measurements. The mA and LOW input 
connectors are lised for ac or dc current measurements. 
The input EXTANT push button selectsfront-panel or rear 
interface input. Rear interface pins 28A (LO) and 28B (HI) 
are used for rear interface voltage, dB and resistance 
measurements. The TEMP input connector is used for 
temperature measurements. 



CAUTION ^ 

^ ^ .y 

To avoid erpitpment damage, do not apply a voltage 
exceeding 200 V peak between pins 28A and 28B of 
the rear intorl.ice connector. 



Normal measurement conditions are with the LOW 
connector referenced fo the device-under-test common. A 
connection between the LOW input connector and the 
ground terminal may be made to reference the input to the 
DM 501A chassis ground. Use caution as the LOW 
connector is connected to earth ground through the 
power module ttiree-wire power cord. 
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Operating Instructions — DM 501A 

r 

CAUTION < 

T-i help eliminate shock hazard from voltages 
measured by the DM 501 A: 

1 If the measured voltage exceeds 42.5 V peak, 
avoid all contact with the voltage source. 

2 Disco/aioU test probes from circuit-under-test 
before disconnecting probes from the DM 501 A, 
or before removing the DM 501 A from the power 
mrdu'e. 



Do Vo'tage Measurements 

Ptosj. t^s VOLTS DC push button and an appropriate 
rnnno hu'ton. Apply the voltage to be measured to the 
I ' :\d VO't TS /Q Input connectors. Observe the max- 

imum ifipu* '/ullage ratings as indicated on the front panel. 
Ih:; ru.adou’ displays a ! reading if the input to the 
V(.;' I hdi'l connector is positive with respect to the LOW 
input connector. A - reading >5 displayed if the input at the 
VO! T S^n connector is more negative. With the LOW and 
VTM'IS/O input connectors shorted, the display reads 
zero O'; to U*o specifications. 



Dc Current .Measurements 

Pi ess tlie rnA DC push button and appropriate range 
button. Connect the dc current to be measured tothe LOW 
and mA input connectors. Conventiof^a! current flowing 
into tfie mA connector and out of the LOW connector 
indicc'tes a I on the display. The current input is protected 
vdth an into’ rial fuse located on the circuit board. Refer to 
quaiificcl personnel whe-n checking this fuse. 



Ac V'cltage and d8 Measurements 

Tor ac voltage measurements, press the VOLTS AC 
push button and an appropriate range button. Connect the 
unknown voltage between the LOW and VOLTS/Q input 
connectors. The ac voltage and dB measurements are 
made with an ac only calculating true rms to dc converter. 
Vo'taqos can be measured with a crest factor up to four. 
The crest factor is ttie ratio of the peak voltage to rms 
voltage. 

Press the VOLTS AC and dB push buttons with an 
appropria'o range button. A .120 dB dynamic rangeexists 
v/hen any one range pusfi button is pressed, except in the 
! 40 (‘3 range, T fie dE? rneosuremont is obtained by adding 
the rUcphycd value to the selected range. For example, a 
I5.G (iisplayed reading on the 20 dB range cor- 
rospo.nds to a 35,6 dB signal. When in the I 40 dB range, 
ttic maximum displayed value must be limited to 
i 16.2 dBm or ! 14 dBV because of the 500 Vacmaximum 
rating of tt'C iristriirnent. 



When the DM 501A is shipped, the 0 dB reference is 
1 mW into 600 Q (0./746 V). A 0 d 3 reference of 1 V is also 
available through an internal jumper (see the Calibration 
Procedure). 




Refer /umper change to qualified personnel. 

Ac Current Measurements 

To measure ac current, press the mA push button and 
an appropriate range button. Connect the unknown ac 
current to be measured between the mA and LOW input 
connectors. The ac current measurements are made using 
an ac only calculating true rms to dc converter. 

Resistance Measurements 

Press the kQ function push button and the appropriate 
range button. Ttie scaling factor is a function of the range 
push buttons only Select the HI or LO function push 
button for the maximum desired voltage at full scale (see 
Table 2-1). The HI function advantage is it's non- 
susceptibility to noise or thermocouple (dissimilar metals) 
generated error signals. The LO function advantage is 
allowing in-circuit measurements withouttorward biasing 
most silicon type semiconductor components. 



The kQ function provides constant current at the LOW 
and VOLTS/n input connectors. The conventional current 
flows from the VOLTS/0 connector intothe LOW connec- 
tor. Refer to Table 2-1 for the value of current and 
maximum voltages across the input connectors for full- 
scale display readings (instrument not over-ranged). The 
maximum (open circuit) voltage available from the 
VOLTS/n connector referenced to the LOW connector in 
the kQ function Is c.pproximately 1-6 V. 



Table 2-1 

OHMMETER SOURCE CURRENT AND VOLTAGE 



Range 

Scale 


Source Current 


V Max 

at Full Scale 


I HI 


LO 


HI 


LO 


200 n 


1 mA 
1 mA 
iLOy/A 


1 mA 


0.2 V 


0.2 V 
0.2 V 


2 kQ 


1 00 pA 


2.0 V 


20 kO 
200 kO ' 
2000 kQ ' 
20 MQ 


fOpA 


2.0 V 


I 0 2V 


10 yjA 
1 pA 


1 pA 
0.1 pA 


2.0 V 
2.0 V 


0.2 V 
0 2 V 


0 1 mA 


j 0. 1 M 


2.0 V 


I 2.0 V 




Temperature Measurements 

Connect the P6601 temperature probe to the front- 
panel TEMP connector. Use care to align the connector 
pins. Press the TEMP °C push button. Apply the probe 
sensor tip to the device-under-test (OUT). Allowsufficient 
time for the probe tip to stabilize before taking a reading. 
The time to reach a stable reading is a function of the 
thermal mass of the probe and OUT, the thermal 
resistance of the probe and DUT, and the amount of heat 
being applied to the DUT. 



Refer to the P6601 manual for more information on 
temperature measurements and probe use. 



A list of standard accessories (and part numbers) is 
located in the Replaceable Mechanical Parts list. 

Repackaging Information 

If this Tektronix instrument is to be shipped to a 
Tektronix Service Center for service or repair, attach a tag 
sho\«ing owner (with address) and the name of an 



pe. .1. .. . . , ! A 

individual at your firm that can be contacted. Include the 
complete instrument serial number anti a description of 
the service required. 



Save and re use the padrage whi'Cr the in;v:. un;.?nt 
was shipped. If the original packaging is unfi' ior use or 
not available, repackage the instrument as fr/iows: 

Surround the instrument with poiyethyicn.e si leeiing ;o 
protect the finish of the instrun.ont. Obtain a carton of 
corrugated cardboard of the correct rrarton strength 
and having inside dimensions c! no less tf'.an G inches 
more than the instrument dimerrsions. Cushion the 
instrument by tightly pacl.ing 3 inches of dunriaqe or 
urethane foain between caTon and instrument on ail 
sides. Sea! the carton with shipping tape or ran in- 
dustrial stapler. 



The carton test strength for ii is ui. i| is 200 
pounds per square inch. 
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Introduction 

This section of the manual describes the circuits 
necessary to display in digital form, the value of an input 
voltage, current, resistance or temperature. Refer to the 
block diagram and the schematic diagrams (indicated by a 
diamond) in the diagram section for an overall view of the 
DM 501A operation, including typical input and output 
signal levels. 



Voltage Input Circuits 

The internal-external (INT-EXT) front-panel switch 
(S4-A and S4-B, see Fig. 3-1) is used to select eilherfront- 
panel inputs or rear-interface inputs. In all functions 
except temperature, the LOW input connects to the main 
board floating ground (LO) through switches S4-A and 
Sl-M. 




A dc voltage applieu to tlie VCl. i'R.C.'. jriucclo: ;> / .os 
through switches Si C and to tiio top of ihe 

attenuator resistor series netwo.l, cr ,i;.; to.y r.i ii; i ,2A, 
R1104 (20 Vdc), R1112B, mtlJ {2L0 Vdc), mii2C, 
R1 1 14 ( tOOO Vdc), and R1 1 12D. The botlom end ((T, 8) of 
R1112D is connected to floating giound tiironqh swiich 
S1-E and Sl-M. Theinput signal a:tOiii:atic . i'. seiui ,ed by 
pressing the desired range switch for either 20o .n' \ V, 
20 V, 200 V, Oi 1000 V. Ttic aitccurdcj sign'.: i nupies 
through switches S1-F, Sl-t), Sl-J, SI t , and I tie 

signal flows 11m ugh R tG 13 (iocaiei I oii Lnrtg; :..n ?] to the 
Analog Convertor (U1601 pin 15) Ffesis.ni iV.C'l'j is a 
current limiting compeanent that pia.ilects t.>'lGui fror.; 
overload. 



In the ac voltage function (see f ig. 3-2), swiUdn S' -C is 
open (depressed position) and capa.itoi ClluO ac 
couples the in(v,.it sign.al to the nUeiu .nioi . Gai^acitois 




Fig. 3-1. Dc volts switching. 






Theory of Operation — DM 501A 




C ! 1 1 (?0 Vac), and C 1 1 1 2 comprise the 20 Vac 

compensation. Capacitors Cl 120, Cl 128 (200 Vac), and 
Cl 122 comprise Mie 200 Vac compensation. TtieOOO Vac 
compensation corcsists of Cl 126, Cl 129 (500 Vac), and 
C i r.'-l rii'C r.ttom i.Tori signal passes tlirough switches S 1- 
c-i:l 1 D (;jin and posistc; RT 1683 to the input of the 
Coffer (illSOO) S'multanoously, 'he oUier half of 
swc,,p ‘l 1 - ;j (pin 5) couples t tie output of the dO Converter 
(' '-ipg; I iirong!’, switcfi sections S3 and St to the Analog 
Cyinvei ter, li'ii 15 

liiu posibtor (RF 1633) witti diodes CR1631 and 
CRU.i3? protect 111539 from input voltage overloads. 
When an overload occurs, diodes CR1631 a.nd CR1632 
clami) itie signal at 0.7 V above or below the power supply 
voltage causing RT1633 to heat. When reaching tlie 
triijijer Temperature, RT1633 wi'l effectively open or 
achieve a very liirih lesistance, Uius limiting tlie input 
ci'H'^nt to 1.11539 



In ltie 200 mVe.c range position, switch S2-C activates 
relay K1.528, wtmd! sets the AC Buffer (U1539) tor XlO 
gain. Resistor R15;‘9 and U1539 feedback resistor R1538 
comprise the X 1 and X10 gain setting network. The output 
of LM539 (pin 6) is coupled through capacitor C1539 and 
R1537 (2 Vac G.'MN) to the input of U1429 (pin 1). The dB 
Converter (U1429) computes the rms level of the input ac 
signal and outputs the equivalent dc level on pin 8. This 
output signal (! II) is appropriately switch coupled tlirough 
resistor H16t3 (lo.:ated on diagram 2) to the Analog 
Converter (U16i; I oin 15). 



dB Input Circuifry (Refer to Fig. 3-3) 

The dB Converter (U1429) also converts the ac signal 
input (pin 1) to .i dc voltage proportional to dB at pin 5. 
This dc voltage is then coupled to pin 7, whicti has a 
resistor netwou, 5) set the dB reference current and a 
jumper (J1435) ttr.ii selects the dBm or dBV mode. 



i, j. . ' Wj.wuLuumjjj.tt ». . . ^wuwwu a uuj iiu »» LU T> w. , j j jj. uuuj o o ujL i -WM wg s 







Fig. 3-3. dB switching 
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With the jumper in the dBm mode, R1535 (dB0) is 
adjusted for 0 dBm when the 0 dB range switch is 
depressed and 0.7746 Vac is connected between the 
VOLTS/O and LOW front-panel connectors. 



When the jumper is in the dBV mode and the input 
signal is 1.000 Vac, the display readout is also 0 dB. The 
signal at U1429 (pin 7) is internally buffered and applied to 
pin 6 (dB BUF OUT). This signal changes approximately 
“3 mV per 1 dB change. The positive temperature coef- 
ficient resistor (RT1525) is used to provide compensation 
for the 0.3% per degree C temperature drift in the dB 
converter of U1429. 



Potentiometer R1528 (dB Gain) in combination with 
U1538 (dB AMP), RT1525, and feedback resistor R 1536, is 
used to scale the dB buffer output signal to 100 mV perdB 
at the input of U1538 (pin 6). This output signal feeds 
through switch sections S3 and SI, to resistor R1613 
(located on diagram 2), then into the Analog Converter 
(U1601 pin 15). 



When dB is selected, the display is limited to 0.1 dB 
resolution. This reduced resolution occurs when dB 
switch S3-A (pin 3) connects 15 V to ni::it Select Diiver 
U1701 (pin 1). The output of UI701 (,"in IG) iurns on 
diodes CR1605 and CR1607, disabling ti;3 digit seiect 
lines for the two least significant digits in die display 
(DS1200 and DS1101). Simuitrir:eoL:Sg', i 5 \' is coupU-n 
through diode CR1711 turning on the .SIGN fidSIOOO) in 
the display, liiis same tiigh Livel disables mtegratod 
circuits UI703A, U1703B, and U17C5B c . l o.iaLlPs 
U1705A. The decimal point is di- play^J un.:uiiu 

most signifinant digit langes. 



Current Input Circuits (Refer '.c rig 3-4 and 

Fig. 3-5) ^ 

The current input i.s only available Ihicugli tiic fior.t- 
panel mA and LOW con: eclors. Input to the niA 

connector flows through luso f 1C26 oiui iin .ipprof.iiate 
range switch and shunt resist jrs roiisis'i g .-<i liiGf'ui, B. 
and C and RI 71 I and R1710. I; o'c .luiro.ii, .'unclio. . "'itn 
the mA dc front-panel s vilch (t . .J pin 4) c.os 'd, i .i- 
voltage drop across the .si. uni n-sistor.s ii d.ie ,1: 




Fig. 3-4. Dc current switching. 




Fig. 3-5. Ac current switching. 






Theory of Operation— DM 501A 



to tin:' Analog Converter (U1601 pin 15). In ac current 
'll. the inA ac front^panel switch (Sl-L pin 4) is 
closed. The voltage developed across the input current 
stinfil OS coupled to AC Buffer U1539, which is connected 
(!"/ Rei;"/ K '. 528 enenji'er) as a X10 gain amplifier. The 
vollaye at ['in 6 of U1539 feed through '11537 to converter 
U!s29 (pin !) anrl outputs Ei! pin 8 of U1429. Through 
apf irop: iate sv;itcfiing, U 1429 pin 8 output voltage couples 
to the Analog Converter, U1601 pin 15. Ac current is also 
rneas'i'cd as a true rms ac function. 



Ohms Cortverter (Refer to Fig. 3-6) 

Tlie ohms converter circuitry generates a known 
( 1 ir'C' 1. I hat Mov/s out II le front-pane! VOLTS/Q connector 
Ihrourh t,'! ,' unknown resistance. ITie voltage developed 
at tile ''ipi'i connectors is proportional to tfie unknown 
resislc'ce. This voltage is sensed by Uioa/d converter and 
('is,c'c-'.''ed us an ottrns value. 



The Ohms Rirfurence Current Source, Q1415 and 
associated circuitry, generates a 100 pA reference 
current. This current either flows through R1516 or R1516 
in parallel with the series combination ofR1515andRl412 
(LOO) depending on which ohms function and range is 
selected. This reference current develops either 1 V or 
10 V across Rthli-. The Ohms Converter (U1515 and 
Q1525) applies 1 V or 10 V across the attenuator section 
selected by the range switches. The attenuator current, 
determined by the range switches, flows through ohms 
protection posislor RT1102 and out the VOLTS/0 front- 
panel connector or rear interface connector (pin 28B) 
through the unknown resistance to the LOW front-panel 
or rear interface connector (pin 28A). The output current 
from the VOLTB/O or rear interface connector varies 
between 100 .and 1 mA in decade steps, depending on 
the selected range 




2749 4A 



Fig. 3-6. Simplified ohms converter diagram 



Circuit protection to the ohmmeter function is provided 
by posistor RT1102 and clamping diodes CR1516 and 
CR1518. A voltage source inadvertently applied in the 
ohmmeter function will cause RT1102 to heat and effec- 
tively open. 



Temperature Measurement Circuitry 

The temperature circuitry is designed to operate with 
the P6601 Temperature Probe. The temperature sensing 
element consists of a thin-film platinum resistor in the tip 
of the probe. The sensor resistance, which is a function of 
temperature, is; R “ (R„ I aT T /?T^), where R„ is 100 Q, a 
is equal to 0.3738 Q per degree C, and is equal to 8.85 x 
10 ' Q/°C^ (nominal coefficient). T is temperature in 
degrees Celsius. 




A 1 mA current source from transistor 01731. zener 
diode VR1636, and related circuitry flows through the 
temperature probe sensor. When the temperature 
changes, the sensor resistance changes, which causesthe 
voltage developed across the sensor to change. This 
voltage is shifted and amplified by the Temperature 
Amplifier (U1737). The output of U 1737 (pin 6) applies this 
temperature probe signal to a network consisting of 
components R1931, CR1935, R1935, R1932, R1933, 
CR1934, and R1934. This network helps compensate for 
the non linear function of the temperature probe. With 
diode CR1935 setting a break point at an equivalent 75"C 
and diode CR1934 setting a break point at approximately 
125”C, the output is somev/hat linearized and equal to 
~1 mV/"C times probe temperature. 



When the front panel TEMP° C push button is depress- 
ed, switch Sl-N couplesthistemperatureoutputtoAnaIng 
Converter U1601 (pin 15). 



Analog-to-Digilal Converter 

The analog-to-digital converter (a/d converter) in the 
DM 501A uses a Siliconix type LU120 analog converter 
(U1601) and a type LD121 digital converter (U1603) to 
convert the analog input voltage to a digital representa- 
tion. 




The Analog Converter {U1601) contains an input 
buffer-integrator-comparator and an auto-zero amplifier. 



The Digital Converter (U1603) contains the necessary 
control logic for the analog convertor as well as the 
buffers, multiplexers, latches, and counters needed to 
drive the display circuitry. 



The basic sensitivity of the a/d converter is 2 Vfull scale 
indication, which is set by R 1505 (2 Vdc). Th> ,^00 mV' lull 
scale input for the a/d converter Is set by ni.5('4 
(200 mVdc) when the relay K1505 is ; iiorgi. olI .biougli 
switches SI and S2. 1 he 2 Vdc 0 (f! 1405) is i -ed lo set the 
initial zero for the a/d converter A/hen in ti.o 2 / hii! scale 
mode. When the a/d convertei input is sot u ■. 2> T fail 
scale mode, relays KI408 and KI505 ate oii. .yis Kf. The 
200 mVdc 0 (R t4 15) is now in tti a circuit t j a.- ,,.Si fsir the 
initial zero offset. 

The a/d converter cporntes on a ci’.arge-bai.-incing 
technique. The input voltage is cor; verted to a cur rent I fiat 
charges integrator capacito, Cl 500 . 1 hr' conv e ter counts 
the units of charge ne’Oded to keep the ir.ieg: si' < outfiut 
near zero. (See Fig. 8-2 in the Disyrams s ' tn-n.) 

The conversion cycle is 49,152 cluck pulses long of 
which 16,384 pulses are used in the AUTO Zero (AZ) 
interval and 32,768 puls'rs are used in the nicasii; e i"lerval. 



Auto-Zero Period 

The a/d converter systei.i i.lu; in..; 1' le /.tiio Z o period 
is represented ';y Fig. 3 7. in tiiu A Z ; .0, 4-.e input 

but fer is connocind to reference gr .'und nn,J ti i A, Z buffer 
input is connecti.'d thrcugii M .50/ tc. li la inf.jgra'.Oi output. 
Note the M/7 tin . is low. 1 ho I//D l.nois oning toggled at a 
50% duty cycle, which lesultw in a .cnni'n.i th.ci.qh I'. i605 
and R1505 at <,.nn-haif of V,:i : Ri. I ol d. ,'a/rl 

converter system causes Ift'' vollav.e or ertpat i G 150fr 
(C,„,) to atta.n iho value required fcjr ti c s,:,i, of tlv' 
currents onto; in<j ttie integrator suir.ining , 0 ' I li' ■ ..’t ; o. 
The A/Z voltage on C15f);' i.c .''nf/ri. dni.-uet- .vimdi (s 

equivalent to t.ho integntor u;..'tput vcdt.rg-. 



Measure Interval 

During the riioasure inlorvel (s.ee F.q. 3 1 ], OiC irr>ut 
buffer is connect.ed to V., a.id cuppl, ■’Sfhti.nt' gaetot wltlia 
current equal to V,„ n R 2 . Cnpavtitor (/i.5u5 is 

disconnected fro.n the integrator output 1 he ciurent 
developed fror.i V,„ causes the inlcgi ator oui, .iii ,'oitage to 
move from V.\/. Digital C'onvorter UiG03 at empis to keep 
the integrator output vc-'lt.igG close to tiy .'Udiiig or 
subtracting units of charr e to integr.-itor c.npaa'.or C 1508 
(Ci„i). With a unit of cha.ge equal to 14 counts, the net 
amount of charge for correction is totaled i y Ifie BCD 
counters. The ttieasuro interval can only i' Ive inuuipi' s 
of 14 counts. 



Override Period 

The override period immediately follows tl.o measure 
interval and resolves the last of the measu. eii on;, 'tl;e 
input buffer now connects to the high quaMy g, oiu .d .aed 
the Ca/. switch is loft open. The I.D12i (U IG03) ... .ises tiie 
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Theory of Operation — DM 501 A 



COMPARATOR SAMPLE 
POINTS FOR NEXT 
DUTY CYCLE SELECTION 



COMPARATOR 

OUTPUT 



INTEGRATOR 

OUTPUT ''nT , 



COUNTER 

contents - 0 



COUNTER 

contents 0 



COUNTER 

CONTENTS 



DUTY CYCLE 
CONVERTER 
STATE M/Z 



Measure Interval Timing (Vis 1 V) 



Fig. 3-7. Measure interval timing. 



— a I r ni n n » I ruiiliilillJT^ 



INTEGRATOR 

OUTPUT 




END OF CONVERSION 



14 NET COUNTS ADDED 
TO COUNTER TOTAL 



14 NET COUNTS ADDED 
TO COUNTER TOTAL 



COMPARATOR 



Fig. 3-8. Algorithm waveforms at end o< measure interval. 
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integrator to go positive with respect to Vaz (see Fig. 3-7). 
then returns it to Vaz potential, stopping only when the 
LD120 (U1601) comparator changes state. The count is in 
single clock times. 



The override period can exist a maximum of 56 clock 
times into the zero period, assuming the non-overload V,„. 
Since only 14 of the 16 counts in the U/D waveform (see 
Fig. 3-9) produce net counts, there are 4:28,672 counts 
maximum out of the measure period of 32,768 clock times 
available. 



At the end of the measure period (after the last count 
cycle has accumulated its counts), the data in the counter 
is transferred to the data latches. The data is then 
multiplexed to t tie bed outputs at the time the proper digit 
select line is enabled. 



The digit select lines drive U170I, Digit Select Driver, 
which pulls down on the appropriate display common 
cathodes. During the time when each of the digit select 
lines on U1603 is enabled, the corresponding digit infor- 
mation is available at the bed output. 



Display Driver 

Display driver U1805 is a bed to 7 segrnsn! def:nder. 
The bed digit information is decoded by tjI8f(5 and 
applied to the cathodes of 7-segrnera displa/s USi'fOO, 
DS1001, DSIlOO, DS1101, and DS12U0. The output oi 
U1805 is an active high that puiis up on t.hn approp, iate 
LED anodes. Figure 3-10 shows the waveforms avail aide at 
the digit select lines and also iiie SIGN outpiii. in addilion 
to the sign information, the SiGN outpiii also iias ilK- 
overrange and underrange iiiforinaiion. t i .e sirpi n li- >! ma 
tion is the only information used i.i tins de.siyn. 



Clock 

The clock for the LD121 (UiGOT.) cmi.v.st; ..J1435, 
crystal Y1425, and assc .dated circuitry. ri,;s cock -tii tiit 
is a Pierce coupled oscillator .‘hat c'.c‘lintes a I 1 i'. '..(.Li kHz. 



Decimal Point Circuitry 

Ttiedecimal point circuit is comi osed ol J i /(G, • ) 1 705, 
U1707, and associated circuhr/, TTic deciinai p. Tut line is 
only enabled w.'ion one of the range switc.liei; is sc'lecterf 
and anded with a digit select line tci turn on : : 1: )5 The 
anded signal pmis the docintal point line liigfi, ■(-rning on 
the appropriate decimal point at the correct ii.no. 
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Theory of Operation — DM 501 A 

Power Supply 

The 25 Vac input to isolation transformer T1301 is 
supt)iiod fiom the power module through rear interface 
pins 13Annd 133. The output voltage from pins7and9is 
rectified by CR1422 and applied to U1325 and U1335. 

I bese throe-terminal regulators provide the I 15 V source 
and ’2 V source. 




The output voltage from T1301, pins 10 and 12, is 
rectified by CR1424 and CR1426 and applied to U1431. 
This Ihreo-termmal regulator provides the f 5 V source. 



All three-terminal regulators are internally current 
limited. 




Fig. 3-10. LDI21 data output waveforms 
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Introduction 

This procedure checks the electrical performance 
requirements as listed in the Specification section in this 
manual. Perform the Adjustment procedure if the instru- 
ment fails to meet these checks. In some cases, recalibra- 
tion may not correct the discrepancy; circuit trouble- 
shooting is then indicated. Also, use this procedure to 
determine acceptability of performance in an incoming 
inspection facility. 



For convenience, many steps in this procedure check 
the performance of this instrument at only one value in the 
specified performance range. Any value within the 
specified range, within appropriate limits, may be sub- 
stituted. Performance requirements for various tem- 
perature ranges are listed in this procedure; when perfor- 
ming the procedure, use only the Display Limits listed for 
the ambient temperature in which the instrument is 
operating. 



Calibration Interval 

To ensure iristrumont accuracy, check th.r calibration 
every 1000 hours of operation oi at a n.i.iiuiUu. cvei y six 
months if used infreq.ientiy. 



Services Available 

Tektronix, Ir.c. provides conipiote in^.tim.ient rr>pair 
and adjustment at local fir>ld se vice ,i,a, ct She 

factory service center. Coiuaci y or local i vl.u : ; i;.; ,'ieid 
office or representative fo; liirthe. inS , ct.on. 



Test Equipment Required 

The following test equipi.nniit, oi er|,;i.,dt ,i! (let.’r to 
Table 4-1), is suggesic J to ficrforiii inc ; c: I'ormance 
Chock and Adju.stment IVocedure. 



To check the rear interface accuracy specifications, 
access the rear interface pins 28A (LO) and28B (Hi) with a 
TM 500-series Option 2 power module. Instructions and 
accuracy tables for rear interface performance checks are 
given following this procedure. 



Table 4-1 

LIST OF TEST EQUIPMENT REQUIPEMENTS 



Description 


Performance Requirements 


Appiicatio s 


Exanv)ic 


Power Module 




All tests. 


TEKTRONIX '1 M 503 t.; ±1 h'±l 


Digital Voltmeter 


Range, 0 to 50 V; accuracy, 

s 0.1%. 


Voltage measurernent. 


TEKTHONiX DM EdlA', 
DM 502A', IdM 505’. 


Ac-Dc Current Source 


Range, 0 to 2 A, sine-wave 
from 20 Hz to 10 kHz; 
accuracy, ±0.06%. 

Range, 0 to 2 A, dc accuracy, 
LO.02%. 


Ac-Dc ammeter 
accuracy check. 


Valhalla Sci 'nlidc luc. 2500 
Ac Dc Guri i-’ii! OXvd.ratoi . 


Dc Voltage Source 


Range, 0 to 1000 V; accuracy, 
±0.01%. 


Dc voltmeter 
accuracy check 


Fluke Mode; 343A oi 3a 1 A 
Dc Voltage Calibintor. 


Ac Voltage Source 


Range, 0 to 500 V; accuracy, 

J 0.05%, 20 Hz to 20 kHz. 

i 


Ac voltmeter 
accuracy check. 


Fluke Mfxioi .5200A Ac Galibiaiui 
and Flul'.e Model 55'I5A 
Power Amplifier. 




Calibration Procedure— DM 501A 
Perf. niance Check Procedure 



Table 4-1 (cont) 



Description 


1 Performance Requirements 


Applications 


Example 


.... . ^ 
n e i- ,m. f . 1 : ! c e 5 k ) a .1 d a ; d 


Hango, 0 to 20 MO; accuracy, 
i.0.05%. 


Ohmmeter accuracy 
check. 


Electro Scientific Industries, Inc. 
Model DB 62 Dekabox. 


Ttfini't'! DJiirc r^ath 

1 


Range, 62"C to + 240“C; 
accuracy, i0.25“C. 

1 

1 

[. . _ .. 


Temperature probe 
check and adjustment 

1 

1 


Neslab Instruments Inc , Model 
ULT~80 Bath Circulator 
with denatured ethyl alcohol 
coolant. Model TX-9’’ Circulator 
with Dow Corning 710 fluid 
and necessary hoses and 
adapters. 



"Rc(’i”res a TM 500 series power module. 

’ Co ' "i. > t'>e TX-Q cooling coil to the cooling pump in the ULT-80 to obtain temperatures between f10°C and +40° C. 

WARNING I 

n.-!n(joron^ voUagos irnty bo oncoiintcrod in the lollowing steps. Caution must be exercised. Do not contact the 
nn'put connectors of the voltage calibrator, the input terminals of the DM 5C !A, or the Internal circuitry of the 
DM tint A. 



FRONT PANEL INPUT 

1. Check Dc Voltage Accuracy 

a. E(.‘l tiio c!c voltage cniib.rator for a rninimurn output 
voltage. 



b, r’icsb liie VOLTS DC function push button switch. 



c, ConiToot the dc voltage calibrafi.tr to ttie VOLTS/O 
and L OW connoctois through appropriate cables and 
ad.'g.'ters. 



cl. f’ress the range push buttons and set ttre calibrator 
voltages ns listed in Table 4-?. 



e. Ct'&ck - that the DM 501A display reads wittiin the 
display limits for the ambient temperature as listed in 
Tuii'e 12 



f hot tfie calitjrator tor a minimum output voltage. 



g. Demove all connections. 



ACCURACY CHECKS 

2. Check Dc and Ac Common Mode Rejection 
Ratios 

a. Connect a bne female-to-dual banana connector to 
the VOLTS/n and LOW connectors. 

b. Connect a dual-binding post with bnc male connec- 
tor to the bnc female connector of the dual banana 
connector. 

C- Connect a 1 kC resistor between the binding posts. 

d. Connect the red lead of aclipleadadaptertofemale 
bnc connector to Ihe red binding post (one side of the 
resistor). 

e. Connect the black lead of the clip lead adapter to the 
ground binding far.'St of the DM 501A. 

f Connect the Imc female connector through a coaxial 
cable to the dc voltage calibrator. 

g. Press the VOLTS DC function push button. 



@ 
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h. Press the 200 mV range push button. 

i. Set the dc voltage calibrator for 10.00 V output. 

j Check~the display for a reading of -^00.13. 

k. Move the red lead of the clip lead adapter to black 
binding post and repeat part j. 

l. Replace the dc voltage calibrator with an ac voltage 
calibrator. 

rn. Set the ac calibrator for a 10 V ac rms output at 
either 50 or 60 Hz iO.2 Hz. 

n. Check — the display for a reading of •s;01.44. 

0 . Press the VOLTS AC TRUE RMS function push 
button. 

p. Chock— the display for a reading of ?;14.33. 

q. Move the red lead of theclip lead adapter back totho 
side of the resistor connected to the red binding post. 

r. Check as per part p. 

s. Press the VOLTS DC function pusti button. 

t. Check as per part n. 

u. Remove the connections to the DM 501A. 

3. Check Dc Normal Mode Rejection (60 dB) 

a. Connect a bnc female-to-dual banana connector to 
the VOLTS/n and LOW connectors. 

b. Connect the bnc female connector through a coax- 
ial cable to the ac voltage calibrator. 

c. Press the VOLTS DC function push button 



d. Press the 200 mV range push buhrm. 



e. Set the ac calibrator for 5 V nc rui'. output at either 
50 or 60 Hz, ±0.2 Hz. 



f. Check— the display for a reading vf < 0 /. 10. 



4. Check Ac Voltage Accuracy 

a. Connect ttie ac voltage calibratoi to the VOLTS/Q 
and LOW connectors through appropiiale ca.hles and 
connectors. 

b. Press the VOLT S AC TRiuE P.i' '3 I jr.ciion pusti 
button. 



c. Press the range push button n;;d sat tiio caliiitator 
voltage as listed in Tabie 4-3, 

d. Check— ttiat the DM 50 1 A d'.;play reads withT, th' 
display limits for the ambient tempei alure''. .an,d fieqijen- 
cies as bsted in Table 4-3. 



e. Set the ac calibrator to a if.lnimitm voltage. 



5. Check dBui Accuracy (Factory Shipped .vith 
internal jumper set for dB.n readou') 

a. Press lhr> VOLTS AC rnUE fiMS and dS push 
buttons. 



b. Conned iiie ac voltage calibrator to the VOl i S/Q 
and LOW connectors through aj i,.iro[)Matn cables and 
connectors. 



C- Press the range push button and m.L ba- miiI uafor 
voltage and frequency as lis'nd in Taole 4 

d. Check - that tlie DM 50't A di '-piay iamdorit is within 
the display limits for the ambient toinp' rati nos and 
frequencies as listed in Table 4 4, 

Check dBV Mode limits. The check proi.edn.c ts 
identical to the setup for the dBm Accuracy ch.eck with ihe 
exception of using the range pu"h bull >ns and cuibinuoi 
voltages as listed in Table 4 5 
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Calibration Procedure-— DM 501A 
Performance Check Procedure 



6. Chock Ohms Accuracy 

a C'jnneo.t a lesistance standard to the VOLTS/Q and 

L rrw f (innectors 



1 . 1 . I’/oss ihe KO fiji'otion push button and the ap- 
l'irr’pr!,!t(.^ I i| ur 1 O push button as inriicated in Table 4-6. 



/, the range push button and set the resistance 

stdrr.laMJ as listed in Table 4-6 



iT Chock that tfie DM 5G1A display reads within the 
(lisr.'b y limits for the ambient temperature as listed in 

1 a! he a (■'< 



all connoctions. 



7. C'lecl'. Dc Current Accuracy 

a, ' '' ssiuct thu dc current source to the mA and LOW 
nMnoi tui':; t!-,ts'ii;ih appropriate cables and connectors 
w'.hh t.he I'losi’ivo source to the rnA connector 



1.1 fVess the luA t'C 'u.nct'ori piisti trutton 



c. Press the rancje push button arid set ttie current 
souu i-; as listed in Table 4-7. 



d. Cheek llidt tile DM 50 1 A display readout is within 
the display limits for the anibient temperature as shown in 
Table 4-7 



0 I iL-ni.jve the do cuiront soiirceand all connections 



8 Ciuock Ac Current Accuracy 

, 1 . Kinimt Ihv; precision ac current souce to the rnA 
and I CiVJ connortors throupli appropriate cables and 
r ainuotors 



b i’rnss the mA AC function pustr button. 



o I os., the rancje push button and set the current 
souM.t.' as listed m Table 4 8 



d. Check— that ttio DM 50IA display reads within the 
disp!.iy I’l.nils fn.r Pie ambient temperature as listed in 
Tab'e d.o 



e. Remove the AC current source and all connections 



9. Check Temperature Accuracy 

a. Connect the temperature probe to the TEMP con- 
nector located r-ri Pie front panel. 



b. Press the IT.MP“C push button. 



c, Sol the terii'ierature bath for the first temperatures 
shown in the Tr.irni -erature column in Table 4-9. 



d Insert the ra- ibe in the bath and allow the probe to 
stabilize .it the S'-U cted temperature. 



e. Check— that the display limits are as listed in Table 
4-9. 



f. Re[ieat p.drl ; c, d, and e for the subsequent 
lemi'eralures lltded in Table 4-9. 



g Tfiis cotn|iic-!es the front panel performance check. 



Rear Interface Accuracy Checks 

T o verify the .ic- uracy of the dc voltage, ac voltage and 
resistance modus via the DM 501A roar interface, follow 
the steps outliricd in the Performance Chock Procedure 
for the front panel input connectors, but apply the voltages 
and resistances t(, rear interface pins 28B (HI) and 28A 
(LO). Access to th.i rear interface pins is most easily made 
using a IM 500 ss-ries, Option 2 power module. 



Press the fri..*nt panel EXT-INT push button to select 
rear interface infu.l and use Table 4-10, Table 4- 1 1, Table 
4-12, Table 4-1.! or Table 4-14 for the appropriale input 
voltages, froqu' ncies, and display limits. 



NOTE 

The oiitpul c<ihio fixture from the calibrating sources 
to the rear m’et'.ace pins may have to be modified to 
accommoda! ' .'cctiracy checks via the rear inter- 
face. 




ciliuli 1 . ^nlA, 

Performance C.'teck Pioceduie 



Table 4-2 

FRONT PANEL DC VOLTAGE ACCURACY 



Range 


Dc Calibration 
Voltage 


200 mV 


190.00 mV 


2 V 


1.9000 V 


20 V 


19.000 V 


200 V 


190.00 V 


1000 V 


1000.0 V 



DISPLAY LIMITS 



Ambient Temp. Range 
f18°Cto h28"C 

1M.13 to 189.87 

1.9012 to 1.8988 

19.012 to 18.988 

190.12 to 189.88 
1000.7 to 999.3 



Ambir.nt Temp. Range 
O^C to 1 1G’C, i 23'C ; > 1 50' C 



100 2'1 tc. 109 /G 
1.902 1 to 1.89 T) 

19.024 to 18.976 

190.24 to 189.76 
1001.9 to 998 9 



Table 4-3 

FRONT PANEL AC VOLTAGE ACCURACY 





Range 


Ac Calibration 
Voltage 

! 

L .... ... .. 


DISPLAY LIMi rS 

Ambient Temp. Range AmVi'': t Temp. Rin.ige 

-MB^C to 4 28"C CT'Cto I 18' C, r28' C; -) I 50"C 

40 Hz to 20 to 40 Hz. 40 Hz to j 20 t 40 Hz, 

10 kHz 10 to 20 kHz 10 kHz | 1G to 20 kHz 




200 mV 


190.00 mV 


191.24 to 
188.76 


192.00 to 
188.00 


19I.C7li.i 

108.33 


m:' G2 to 
! 0 7.30 




2 V 


1.9000 V 


1.9124 to 
1.8876 


1.9200 to 
1.8300 


1.9167 to 
1.8833 


1 .';,. OO to 
;.07.i3 




20 V 


19.000 V 


19.124 to 
18.876 


19.200 to 
18.800 


19. 167 to 
18.833 

1 


:9.2g:- to 

10 738 




200 V 


190.00 V 


191.24 to 
188.76 


192.00 to 
108.40 


191.07 to 
188.3.i 


lO 

:87 




500 V 


500.00 V 


504 0 to 


506.0 to 


505.5 to 1 


'jUO.o lo 






496.0 


494.0 


494.5 1 


•to-'.t) 
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Table 4-4 



FRONT PANEL dBm ACCURACY 



Calibration Frequency, 20 Hz to 20 kHz, ( 20 dB to -15 dB 
20 Hz to 10 kHz, 15 dB to -20 dB 





■ ■■■ 1 
1 

1 


r - 

DISPLAY LIMITS 


1 

Range 


Calibration 

Voltage 


Ambient Temp. Range 
4 IS^^C lo 428^^0 


Ambient Temp. Range 
0°C to i 18° C, +28° C lo i 50° C 


-40 (.IB 


^ 7.746 mV 


-.5 to f.5 


-1.1 to 1 1.1 


40 cIB 


77 46 mV 


+19.5 lo* +20.5 


+ 18.9 to* +21.1 


40 dB 


0.7/46 mV 

i 


-19.5 lo* -20.5 20 Hz to 2 LH.'. 
-18.5 to* - 21.5 2 kHz to 10 kHz 


-18.9 to* -21.1 20 Hz to 2 kHz 
-17.9 to* -22.1 2 kHz to 10 kHz 


?0 dB 


j 7.746 mV 

1 


19.5 to 20.5 20 Hz to 2 kHz 
-18.5 to -21.5 2 kHz to 10 kHz i 


-18.9 to -21.1 20 Hz to 2 kHz 
-17.9 to -22.1 2 kHz to 10 kHz 


20 dB 


77.46 mV 


-.5 10 t.5 


-1.1 to ( 1.1 


20 dn 


774.6 mV 


1 19 5 to* i 20.5 


1 18.9 to* +21.1 



& 2 is displayed, ttie DM 501 A overranges (flashing display) and illuminates the upper segment of the 1 in the most 
signinr-;in! digit. 



Table 4-5 

FRONT PANEL dBV ACCURACY 

Calibration Frequency, 20 Hz to 20 kHz, +20 dB to -15 dB 
20 Hz to 10 kHz, -15 dB lo - 20 dB 



1 


1 1 


f DISPLAY LIMITS 




1 Calibration 


Ambient Temp. Range 


Ambient Temp. Range 


Range 


Voltage 


+ 18°C to i 28°C 


0°C to (-18° C, +28° C lo (^50° C 


40 dB 


1 1 0 mV 


-.5 to -1 .5 


- 1.1 to i 1.1 


■10 dB 


100 mV 


(19 5 to* (20.5 


( 18.9 to* +21.1 


40 dn 


1 mV 


19.5 to* - 20,5 20 Hz to 2 k' lz 
-18.5 to* -2+5 2 kHz to 10 kHz 


- 18.9 to* -21.1 20 Hz to 2 kHz 

- 17.9 to' -22.1 2 kHz to 10 kHz 


20 dB 


10 mV 


; 19.5 to 20.5 20 Hz lo 2 kl Iz ’ 

-18.5 to -21.5 2 kHz to 10 kHz 


- 18.9 to -21.1 20 Hz to 2 kHz 
-17.9 lo -22.1 2 kHz to 10 kHz 


20 d3 

1 


100 mV 


,5 to 1 .5 


-1.1 to kl.1 


20 do ! 


> V 


1 19.5 to* 1 20.5 


' 18.9 to* 1 21.1 

1 . ... . 



“When a 2 is dispiayed, the DM 501 A overranges (flashing display) and illuminates only the upper segment of the 1 in the most 
signifirrant digit. 
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Perforn ance Chec« Proc. 

Table 4-6 



FRONT PANEL RESISTANCE ACCURACY 









DISPLAY LIMITS 




Range 


Resistance 


Ambient Temp. Range 
+18° C to +28° C 


Ambient ien^p. Range 
0°Clo4 13' C, i-2:/ C to i 50"C 






HI 


LO 


HI 


LO 


200 n 


■■■' 

190.00 0 




190.32 to 
189.68 




190.62 to 
189.38 


2 kQ 


1.9000 kO 


1.9032 to 
1.8968 


1.9032 to 
1.89G3 


1.9062 to 
1.8933 


1.9062 to 
1.8938 


20 kO 


19.000 kO 


19.032 to 
18.968 


19.032 to 
18.958 


19.062 to 
18.938 


19.062 to 
18.938 

1 


200 kO 


190.00 kQ 

1 


190.32 to I 
189.68 


190.32 to 
180.63 


190.62 to 
1 89. 3 3 


1 190.62 to 

: 89.33 


2000 kO 


1900.0 kO 


1903.2 to 
1896.8 


190G.0 1O 
1894.0 


1906.2 to 
1863.8 


1923.3 to 
1316.7 


20 MQ 


19.000 MO 


19.098 to 
18.902 




19.233 to ! 

18.767 1 





Table 4 7 

FRONT PANEL DC CURRENT ACCURACY 







1 

1 DIF 


PLAY LIMITS 


Range 


Current 


Ambient Temp. Range 
+18° C to 128°C 


Ambient Te.np. Tc.nge 
O'C to i'iS 'C, 1 2c.'C to : sn-c 


200 


190.00 ^A 


I 190.41 to 189.59 




190.G2 to 189. ,38 


2 mA 


1.9000 mA 


1.9041 to 1.8959 


1.9062 to 1.G938 


20 mA 


19.000 mA 


19.041 to 18.959 




19.002 to 13.933 


200 mA 


190.00 mA 


190.41 to 189.59 




190.i32 to 189.38 


2000 mA 


1900.0 mA 


1904.1 to 1895.9 




I 190G.2 to 1893.3 



REV A JAN 1980 
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Table 4-8 

FRONT PANEL AC CURRENT ACCURACY 



! 

Range 


' I 

I Current 


DISPLAY LIMITS 


Ambient Temp. Range 
T18°C to +28“C 


Ambient Temp. Range 
O' Cto H8“C, -H28°C to I50“C 


200 //A 


190.00M 


191.24 to 188,76 


191.48 to 188.52 


2 mA 


1.9000 r))A 


1.9124 to 1.8876 


1.9148 to 1.8852 


20 mA 


19.000 mA 


19.124 to 18.876 


19.148 to 18.852 


200 rnA 


190.00 mA 


191.24 to 188.76 


191.48 to 188.52 


Pf'OO inA 


1900.0 mA 


1912.4 to 1887.6 


1914.8 to 1885.2 



Table 4-9 

TEMPERATURE LIMITS 





DISPLAY LIMITS 


Temperature 


Probe Calibrated To Instrument 


Any Probe 




i Ambient Temp. Range 


Ambient Temp. Range 




( 18' C to i 28“C 


0"C to t 18"C 
I 28''C to I 50" C 


118 C to f28"C 


1 0“Cto-M8“C 
1 f-28°C to t 50 C 


62" C 


GO to 64 


58.5 to 65.5 


58 to 66 


-56.5 to 67.5 


• 125“C 


1 123 to 1127 


I 121.5 to i 128.5 


!21 to t 129 


1 

t 119.5 to t 130.5 


t 200" C 


1 i 194 10 1 200 


i 192.5 to : 201 5 


192 to 1 202 


I i 190.5 to i 203.5 



Table 4-10 

REAR INTERFACE DC VOLTAGE ACCURACY 



Range 


Dc Calibration 
Voltage 


DISPLAY LIMITS 


Ambient Temp. Range 
1 18°C to I 28'C 


Ambient Temp. Range 
O’C to f 18"C, 4 28"C to t-50"C 


200 mV 


j 190,00 mV 


190. 13 to 189,87 1 


190 24 to 189.76 


2 V : 


1,9000 V 


1.9012 to 1.8988 


1.9024 to 1.8976 


20 V 


19,000 V 


19,012 to 18 988 


19.024 to 18.976 


200 V 


190,00 V 


190.12 to 189.88 


190.24 to 189.76 


1000 V 


1 90 00 V 

1 


190.3 to 189.7 


190.7 to 189.3 
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Table 4-11 



REAR INTERFACE AC VOLTAGE ACCURACY 









DISPLAY LIMITS 




Range 


Ac Calibration 
Voltage 


Ambient Temp. Range 
+18“C to +28°C 


Ambienl fernp. Range 
0=C to 1 IS^C, t-28'C io ! 50''C 






40 Hz to 
10 kHz 


20 to 40 Hz, 
10 to 20 kHz 


40 Hz to 
10 kMz 


20 to 40 Hz, 
10 to 20 kHz 


200 mV 


190.00 mV 

I 


193.14 to 
186.86 


193.90 to 
166.10 


193.57 to 
103. ■13 


194.52 to 
185.48 


2 V 


1.9000 V 


1.9314 to 
1.8686 


1.9390 to 
1.C610 


1.93:/,’ to 
1.SG/;3 


1.9452 to 
1.8548 


20 V 


19.000 V 


19.314 to 
18.686 


19.3S0to 

18.610 


IP 357 to 
10.3'i3 


19.452 t(.' 
18.548 


200 mV 


190.00 V 


193.14 to 
186.86 


193.00 to j 
186.10 j 


193.57 to 
183.43 


194.52 to 
185.48 


500 V 


190.00 V 


194.0 to 
186.0 


194.0 to j 

185.2 i 


191 9 to 
185,1 


19,5.9 to 
1 04 1 



Table 4-12 

REAR INTERFACE RESISTANCE ACCURACY 







DISPLAY LIMITS 


Range 


Resistance 


Ambienl Temp. Range 
HS^'C to 1 28'^C 


j AmbiL-r-t Tc:r,p. 

i 0' C to i tB'C, t 23' C ;o f50'’C 


HI 


LO 


1 90r32 to j 
1.8938 

13 062 in 
18,938 


1 

LO 


200 0 


190.00 Q 




190.34 to 
189.70 


190.6'1 :n 
169.'(0 

1 -9062 to 

1.89.'.7, 

19.062 to 

1 18.rs38 

190.62 to 
159.38 

192,J.3a.. 

18/6.7 

1 


2 kO 


1.9000 kQ 


1.9032 to 
1.8968 


1.9032 to 
1.8PG8 


20 kn 


19.000 kQ 


19.032 to 
18.968 


19.052 to 
18.968 


200 kQ 


190.00 kQ 


190.32 to 
189.68 


190.32 to 
189.63 


UjO G2 to 
1893G 


2000 kQ 


1900.0 kO 


1903.2 to 
1896.8 


1906.0 to 
1894.0 


1906.2 to i 

1893.8 


20 MQ 


19.000 MQ 


19.098 to 
18.902 


1 


19.233 to 
18.7677 

1 . 
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Calibration Procedure— DM 501A 
Performance Check Procedure 

Tabie 4-13 

REAR INTERFACE dBm ACCURACY 

Calibration Frequency, 20 Hz to 20 kHz, I 20 dB to ~15 dB 
20 Hz to 10 kHz, 15 dB to -20 dB 







DISPLAY LIMITS 


Range 


Calibration 

Voltage 


Ambient Temp. Range 
+ 18“C to i 28°C 


Ambient Temp. Range 
0“C to i 18"C, +28°C to L50“C 


40 ciB 1 


7.746 mV 


-.6 to + .6 


-1.2 to +-1.2 


40 dB 


77.46 mV 


+ 19.4 to' + 20.6 


+ 18.8 to' +-21.2 


40 dD 


0.774G mV 

1 

1 1 


-19.4 to 20 6 20 Hz to 2 kHz 
-18.4 to 21.6 2 kHz to 10 k! iz 


-18.8 to -21.2 20 Hz to 2 kHz 
-17.8 to - 22.2 2 kHz to 10 kHz 


20 dB j 

! 

1 


7 746 mV 


19,4 to -20.6 20 Hz to 2 kHz 
-18.4 to -21,6 2 kHz to 10 kHz 


-18,8 to -21.2 20 Hz to 2 kHz 
-17.8 to -22,2 2 kHz to 10 kHz 


20 03 


77,46 mV 


-.6 to t .6 * 

1 


-1.2 to +1.2 


20 d,3 


774,6 mV 


M9.4to' 120.6 


M8.8 to' +21.2 



' When 2 is displayed, the DM 501 A overranges (flashing display) and illuminates only the upper segment of the 1 in the most 
significant digit. 

Table 4-14 

REAR INTERFACE dBV ACCURACY 

Calibration Frequency, 20 Hz to 20 kHz, +20 d3 to —15 dB 
20 Hz to 10 kHz, - 15 dB to -20 dB 







DISPLAY LIMITS 


Rarige 


Calibration 

Voltage 


Ambient Temp. Range ! 

t18°C to I 28'^C 


Ambient Temp. Range 
0“C to +18“C, +28° C to +50“ C 


-40 dB 


10 mV 


-.6 to t.6 


- 1.3 to t-1.3 


40 dD 


i 

100 rnV 


M9.4to' +20.6 


+ 18.7 to' +21.3 


-40 dB 1 

j 


1 mV 

! 


-19.4 to 20.6 20 Hz to 2 kHz | 
18.4 to -21.6 2 kHz to 10 kHz ^ 


-18.8 to -21.2 20 Hz to 2 kHz 
-17.8 to -22.2 2 kHz to 10 kHz 


20 dD 


10 mV 


-19,4 10 20.6 20 Hz to 2 kl iz 

18,4 to 21.6 2 kHz to 10 kHz 


18 8 to -21,2 20 Hz to 2 kHz 
■ 17.8 to -22.2 2 kHz to 10 kHz 


20 c'B 


‘ 100 rnV 

! 


.6 to 1.6 


! +3 to H.3 


20 dR 


^ 1 V 


I 19.4 to' I 20.6 


-18.7 to* +21.3 



“WI-H .1 a 2 is displayed, the DM 501A overranges (flashing display) and illuminates the upper segment ol the 1 in the most 
significant d'git. 
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ADJUSTMENT PROCEDURE 



Introduction 

Use this Adjustment Procedure to restore the DM 501 A 
to original performance requirements. This Adjustment 
Procedure need not be performed unless the instrument 
fails to meet the Performance Requirements of the 
electrical characteristics listed in the Specification sec- 
tion, or if the Performance Check procedure cannot be 
completed satisfactorily. If the instrument has undergone 
repairs, the Adjustment Procedure is recommended. 

Satisfactory completion of all adjustment steps in this 
procedure ensures that the instrument will meet the 
Performance Requirements. 



Test Equipment Required 

The test equipment (or equivalent) listed in Table 4-1 is 
required for adjustment of the DM 501A. Specifications 
given for the test equipment are the minimum necessary 
for accurate adjustment. All test equipment is assumed to 
be correctly calibrated and operating within spec- 
ifications. 



If other test equipment is substituted, calibration setup 
may need to be altered to meet the requirements of the 
equipment used. 



Preparation 

Access to the internal adjustments is achieved most 
easily when the DM 501A is connected to the power 
module with a flexible plug-in extender. Remove the left 
side cover of the DM 501 A to access the adjustments on 
the main and attenuator boards. The electrical shield must 
be removed to make temperature adjustments. See Fig. 
8-3 in the Diagram section at the rear of this manual. 



Remove the power module cabinet to make ad- 
justments to the DM 501 A inside the power module. Install 
the DM 501A in the right side compartment of the power 
module with its unused compartments on the left side. 
Make adjustments at an ambient temperature between 
2rC and 25'’C (70°F and 77“F). 



1. Check Power Supplies 

a. Set the test voltmeter to the 20 V range. 



b. Connect one lead of the voltmeter to the 1 15 V point 
located on the Main board, and the ottrer lead to the LOW 
test point. 



c. Check — fora I 15 V roadir.g, l.G'lij (■' Twocn ! 14.1 V 
and 4 15.9 V). 

d. Disconnect the voltmeter lead from lire ! iSVpoirrt 
and reconnoci this lead to the 12 V pt/inl of tlio Main 
board. 



e. Check — for a -12 V reaTirg, :l 6"2 (between 
H1.28 V and I 12.72 V) 

f. Disconnect the voltm let le li i.i.u ',bo 12 V point 
and reconnect this lead to tlra i 5 V point mi the Main 
board. 



g. Check Tor a I 5 V reading, 4. 0% (L'Twomi I 4.70 V 
and I 5.30 V). 



2. Adjust 2 Vdc 0 and 2C0 mVcic 0 

a. Press tiro VOLTS DC pusit but'' !i 



b. Connecrl a shorting sirap fremr lire l.OV,’ tjumicctor 
to the VOLTT.,n connector orr fire frOiT nri u' the 
DM 501 A. 



c. Press the 2 V range push bu toit switch. 



d. Ai.ljust R1405 (2 '■/dc O) for rr Dfv'GCiA disf>iay 
reading of i .COOO, 



e. Press tlio 200 mV range puCi button. 



f. Adjust — R1415 (200 tiiVdc 0), locaio,.: on the Mairr 
board, foraDM 501 A display readi.nj of OO.Ultu uO.Oi. 



g. Remove* the shorting strap between iire i.OW and 
VOLTS/n froiit panel connectors. 



3. Adjust Dc Voltage Ranges 

a. Select the ratrge arrd required dc calibrali' ai voil.ige 
in the order listed itr Table 4-15. 

NO IF 

The adjustm ;nt of the 2 Vdc t ange intei a .ts .v/bn the 
setting of the 200 mV range but not vica vcr.a. 
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Adjustment Procedure 



b Ai'ji.'st [!u; selected control for the required display. I. Remove connections. 



c neturn the calhitator to a minimum voltage. 



d '’'omove connections. 



4. Ad'us! AC Converter and Atfemsator 
Ccrrtpensalion 

a. (lie VOLTS AC function push button. 



b ”re.S5 the 2 V range puuh button. 



c : ttie £ic voltage sourc e frequency to lOkt lzwith 

an oupiut of 0. 1 COO V rms. 



d C'onrnct the ac voltage source to tfie LOW connec- 
Irir auo Vt'LTS. C connt.'ctor on the front panel. 



t UlnL.S (LO Vac) for a c'lsplay reading of 

0097- ■ .1002 



f. Set the ac calTirator for a voltage of 1.9000 V rtns at 
10 kl tz. 



g. Adjicd R1537 (2 Vac) for a display reading of 
1 090 h 1.9095. 



h. Intoractjon may occur in the adjustments of R1525 
and 1 537 Refutat stop 2, part b through part g, as needed. 



i. Adjust 20 Vac, 200 Vac, and 500 Vac ranges. 




(.y.ju an ui.iuldteci shdU adjusImoiU tool when ad- 
I'.iatinrj Ciipaalors Cl 114, C1128, and Cl 129. The 
inp'ii pntuntial i.\: connected to the metal top of those 
r:<;>aa>nrs. 



j. L! dng table 4-16, set ttie range a:id the required ac 
caldnation voltage.'. Adjust the selc;ctfd control for the 
required rtisplay reading. 

k. Set Ihe ;ic: voltage calibrator to a minimum voltage. 



5. Adjust dB0 and dB Gain 

a. Press the VOLTS AC push button. 



b. Check and note the position of the dDm/clBV 
internal jumper. Set the ac calibrator for 77.46 mV (dBm) 
or 100.00 mV (dDV) at a frequency of 10 kHz. 



c. Press the ilU function push button. 



d. Press the 20 dB range push button. 



e. Adjust Rl53;j (dB0) for a display reading of .1 to 
. 2 . 



I Set the ac calibralor for 774.6 mV (dBm) or 1.0000 V 
(dBV). 



g. Adjust rills (dB Gain) for a flashing display 
positive reading v.ath the upper segment of the 1 in the 
most significant digit followed by the numerals 0.0. 



Ii. Set the .ic calibrator for 7.746 mV (dBm) or 
10.00 rnV (dBV) 



i. Chock for ,i flashing display negative reading with 
the upper segmer't ot the 1 in the most significant digit 
followed by the numerals 0.0. 

j The settings of R1535 (dEt0) and R1528 (dB Gam) 
may need to be compromised for optimum operation 
within the limits specified. Refer to Tables 4-4 or 4-5. 



k. Remove !h« ac calibrator connections from ttie 
DM 501 A. 



6. Adjust HI Ohms and LO Ohms 

a Pi'.iss the lu. .' function push button. 



b. Press the- kQ range push button. 



c. Set all ottier [rush buttons to the out position. 
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d. Set the resistance standard for 19.000 kO. 



e. Connect the resistance standard between the 
VOLTS/n and LOW input connectors. 



f. With the HI-LO push button in the out position, 
adjust R1426 (HI O) for a display reading of 18.994 to 
19.006. 



g. Press the HI--LO push button. 



h. Adjust R1412 (LO D) for a display reading of 18.994 
to 19.006. 



i. Remove the resistance standard connections from 
the DM 501A. 



7. Adjust TEMP 0 and TEMP Set 

a. Remove left side shield. 



Ca..L-iauuii r'luceuuo: nM 5Q1A 

Adjustment Procedure 

b. Connect the temperature probe to the fiont panel 
TEMP connector. 



c. Press Hie TEMP°C 1i nction pi Sh bntlon. 



d. Place die temperatuje prcbe i i a 0.0’ C (ice i' -tli) 
environment. Allow enough time for t di.spiav' r ending to 
stabilize. 



e. Adjust RI731 (TEMPO) for a -di'-play ;('iding c 
000.2 to I 000 2. 

f. Place the tempijralurc prol e in a lOl.i.UT', cnvirm- 
ment. Allow enough time for the ii.'f)iay leading to 
stabilize. 

g. Adjust filRSI (TEMP Sot) for a disjilny i 'a.iinq of 
99.7 to 100.3. 



h. interaction may occur in f/.-.Vii’i niid TEML’ Set 
adjustments. R *poat slop 7 parts d thrunejh g. ns needed. 



Table 4-15 



DC VOLTAGE RANGE ADJUSTME NTS 



1 

Range 


Calibration 

Voltage 


Adjust 


CompenenI 

Locaiion 


Display 


Reading 


2 V 


1.9000 V 


R1505 (2 Vdc) 


M.'.:., 


i.8997 


- I Qf/v. 


200 mV 


190.00 mV 


R1504 (200 mVdc) 


Main 




■ 1 :: i 


20 V 


19.000 V 


R1104 (20 Vdc) 


Attenualor 


1.3.rTn- 


■ 


200 V 


190.00 V 


! R 1110 (200 Vdc) 


Attemintor 


180 9,'- 




1000 V 


1000.0 V 


R1 114 (1000 Vdc) 

1 


Atter’.Liator 


9h;i,Gd 


- HttiU 2 



Table 4-16 

AC VOLTAGE RANGE ADJUSTMENTS 



Range 


Calibration 
Voltage at 
10 kHz 


Adjust 


Component 

Location 


Display 


Reading 


20 V 


19.000 


Cl 114 (20 Vac) 


Attenuntor 


L.h.OuO 


-- 19 010 


200 V 


190.00 


Cl 128 (200 Vac) 


Attenn.ator 


i 59.90 


ioU. 10 


500 V 


500.00 


Cl 129 (500 Vac) 


Attem.iator 


49<J.50 


-500,50 



(■0 
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Recalibration 

To ensure accurate measurements, check the calibra- 
tion of this instrument after each 1000 hours of operation 
or very six months if used infrequently. In addition, 
replacement of components may necessitate recalibration 
of the affected circuits. Refer to the Adjustment Procedure 
in the Calibration section. 



Circuit Board Removal 

To remove the circuit boards, remove the instrument 
snap-in side covers and electrical shield located under the 
side covers. To removethe Main board, carefully unsolder 
the connections to the front-panel connectors and remove 
the four screws that secure the Main board to the plug-in 
frame. Slide the Main board towards the rear of the 
instrument to clear the push button switch shafts. 



The Display board, whicti attaches to the Main board 
through two connectors, can bo removed with the Main 
board or through the front-panel display window. The 
display window is removed by pressing down on the two 
plastic tabs which are accessed through the rectangular 
holes at the top front of the plug-in frame. 



The Attenuator board is removed by carefully un- 
soldering the connections from the range switch assembly 
and the wire strap located at the rear of the board. 



Switch Removal 

The range switch assembly can be removed by careful- 
ly unsoldering the bottom connections from the Main 
board. Pull the switch assembly up and out until the push 
button switches clear the front panel 



The three switch assemblies comprising the function 
switches are located on the front and back sides of the 
Main board. All three switch assemblies are removed by 
carefully unsoldering the connections and pulling up and 
out on each assembly to clear the push buttons from the 
front panel. 



Heat Sink and Regulator Integrated Circuit Removal 
and Replacement 

For heat sink removal, a special tool can be used to 
spread the heat sinktabs, releasing the heat sinksfrom the 
regulator integrated circuit. The special tool, assembly 



No. 31 1, can be obtained from FAR TcK, IMG. ( 1 / .'iugar 
Hollow Road; Danbury, CT 0G810) If Ibis tool is not 
available, a knife blade or thin-blndcd ‘ool can be used to 
spread the heat sink spring t:;bs. L'so c“ : to spimg ti le 

tabs beyond ttioir elastic limit. 

To remove the regulators, Uiisolder Ihe l iireelf .uis f, 'm 
each of the th.oe regulator integrated circir.;. ^ 

U1335, and U1131), disconnecting them Ironi die ,,iain 
board. Reverse this procedure to install tlie ideal sink and 
regulator integrated circuit. 

Cleaning Insti ictions 

This instruiiienl sliould bo v'.eanct,! as (Tten ,ss 
operating conditions lequi o. Accumnl.ilicir i i ' dirt on 
components acts as an insrilating Itbanlud aird (i,’rn'<^nts 
efficient heat <Jiosipation Iti.il can r.-ausn rjveriiealini.^ ai d 
component breakdown. 

CAVTIOP ^ 

Avoid the ur. e o! chemical cleaning agonts that niighi 
leave a litni or damage the filastic material in 
this instrumeiU. Use a non resid re type of Jeanfa, 
pielerably, isopropyl alcoho! oi tutrllv dend.ired 
ethyl alcohul Before using any vUicr type a! dcarivr, 
coftsull yoir: Tektronix Sc’i-ica Conloi er i cpi esan- 
talive. 



Exterior 

Loose dust accumulated pit the frcuif r ,ti be 

removed with a soft cloth cr a srt.all bnrsii. Dirt th-it 
remains can be removed with a cdolh d.rm.-vj.nnd witl i a 
mild detergent and water s )luliori, .M'uasive clemrers 
should not be irsed. 



Interior 




To avoid elecifical shock, disconnect the rnsirumeni 
lesi loads from the circuit under test and turn off Ide 
power module before removing lire insli uiirenl. 

Dust in the interior of the in'drumcrii siio'.- t on 
removed occasionally drre to its Glectri .il coniiiiclrvriy 
under high humrdity conditions. The best way to clean the 
interior is to blow off the accurnlated dust wi'li dry. low 
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pressure air, then use a soft brush. If further cleaning is 
required, u,se a mild detergent and water solution, flushing 
wi’ll w'th clean water. 

S CAUTION ( 

d 

Variahio capacitors 01114, Oil 28, and Cl 129 
should m l he cleaned, as their electrical perfor- 
mances will be degraded. If the Attenuator board 
rri/i lines ivashimj, remove Cl 114, Cl 128, and Cl 129 
by carelnUy nnsoldoiing the appmpriate connec- 
tions. 



If the pijsh button switches are washed, all switches 
sliO'ikl Ijc in the out position; otherwise, there is a 
pr'crubi'ity of switch rnalfiinclion. 



Oryimj can he accomplistied with dry, low-pressure air 
or liy p'lacing in an oven at 40'' C to 60 ’ C for approximately 
four t;ours 



After making minor board repairs, cleaning is best 
Eicta.tridir.ficfi by carefully flaking or chipping the solder 
flur h'-on the repaired area. 



Isoprof)'/! alcrrfiol can ire used to clean major repairsto 
ther.i.’cuit board, however, flush the board well with clean, 
isprnpyl alcohol. Make certain that reshi or dirt iscarefully 
rt;nto\ed from board areas of high impedance circuitry. 



Obtaining Replacement Parts 

Most electrical anrl mechanical jrarts can be obtained 
through your local Tektronix Field Office or represen- 
tative I lo'.v vver, you should bo able lo obtain many of the 
standard electronic conifionents from a local commercial 
source in your area. Before you purchase or order a part 
from a source other tfian Tektronix, Inc., please check the 
Replacealilo Electrical Parts list for the proper value, 
rating, folerarice, and description. 



QrrJering Parts 

Wtien ordering replacement parts from Tektronix, Inc., 
it is important that all of the following information be 
inclti''u ! to ensure receiving the prop-or parts. 



1. Instrument typo (include modification or option 
numbers). 



2 Instrument serial number. 



3. A description of the part (if electrical, include the 
component numtrer). 



4. Tektronix p.ad number. 

Troubleshooting Aids 

Troubleshooting Charts. As an aid in locating problem 
areas, troubleshooting charts are provided for the 
DM 501A. They are located in the Diagram section in the 
rear of this manual 

Static-Sensitive Components 

^ CAUTION ^ 

Static discharge can damage any semiconductor 
component in this instrument. 



This instrument contains electrical components that 
are susceptible to damage from static discharge. See 
Table 5-1 for relative susceptibility of various classes of 
semiconductors TTatic voltages of 1 kV to 30 kV are 
common in unprotected environments. 



Observe the fr,iliowing precautions to avoid damage: 
1. Minimize bundling of static-sensitive components. 



2. Transport afid store static-sensitive components or 
assemblies in their original containers, on a metal rail, 
or on conductive foam. Label any package that 
conlains slutic-sensitive assemblies or components. 

3. Discharge thv- static voltage from your body by 
wearing a wiist strap while handling these com- 
ponents. T:i;i vicing static-sensitive assemblies or 
components should be performed only at astatic-free 
work station by qualified service personnel. 



4. Notfilng capable of generating or holding a static 
chargeshouid be allowed on the work station surface. 



5, Keep the ''omponent leads shorted together 
whenever possible. 



6. Pick up components by the body, never by the leads. 



7. Do not sli(fi; !he components over any surface. 
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8 Avoid handling components in areas that have a floor 
or work surface covering capable of generating a 
static charge. 



9. Use a soldering iron that is connected to earth 
ground. 



10. Use only special antistatic suction type or wick type 
desoldering tools. 



Test Equipment 

Before using any test equipment to make mea- 
surements on static-sensitive components or assemblies, 
be certain that any voltage or current supplied by the test 
equipment does not exceed the limits of the component to 
be tested. 



Table 5-1 

RELATIVE SUSCEPTIBILITY TO 
STATIC DISCHARGE DAMAGE 



Semiconductor Classes 


Relative 

Susceptibility 

Levels’ 


MOS or CMOS microcircuits or 

discretes, or linear microcirucils 

with MOS inputs (Most Sensiiive) 


1 


ECL 


2 


Schottky signal diodes 


3 


Schottky TTL 


4 


High-frequency bipolar transistors 


5 


JFETs 


6 


Linear microciicuits 


7 


Low-power Schottey TTL 


8 


TTL (Leas! Si'nsitive: 


9 



“Voltage equivalent for levels: 

1-100 to 500 V 4 - 500 V 7 " 'lOO to vDO V (cst.) 

2 200 to 500 V 5 = 400 to 600 V 8 900 V 

3 250 V 6 600 to 800 V 9 1200 V 



(Voltage discharged from a 100 pT i apeciici itir .-gi. a resist; , me 
of 100 ohms.) 




The standard instrument incorporates the temperature measuring capability u'^irig a T E.< i RONiX 
P6601 probe or other suitable sensing device. 



An Option 2 instrument deletes the temperature measurement function, pn60 1 icuipor nfuro p; obe, 
and ail internal circuits associated with this function. 



Information concerning an Option 2 instrument can be found on schematic diagrams 1 an i 2, ui I; o 
Replaceable Electrical Parts list, and in the Calibration section of this manual. The factcry will hardwire 
the deleted switch positions as shown on the diagrams. Informatiori concerning the TEK I RONiX I '6i. 0 I 
Temperature Probe can be found in the instruction manual for tfral accessory. 
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REPLACEABLE 
ELECTRICAL PARTS 



PARTS ORDERING INFORMATION 



Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 

Changes to Tektronix instruments arc sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore impor- 
tant, when ordering parts, to include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc Field Office or represen- 
tative will contact you concerning any change in part number. 

Change information, if any, is located at the rear of this 
manual. 



LIST OF ASSEMBLIES 

A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. 
When the complete component number of a part is known, this list 
will identify the assembly in which the part is located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 

The Mfr. Code Number to Manufacturer index (or the 
Electrical Parts List is located immediately after this page. The 
Cross Index provides codes, names and addresses of manufac- 
turers of components listed in the Electrical Parts List. 

ABBREVIATIONS 



Abbreviations conform to American National Standard Yt.t. 



COMPONENT NUMBER (column one of the 
Electrical Parts List) 



A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering method 
and typical expansions are illustrated by the following: 



Example a. 

A23R1234 



component number 



A23 R1234 



Assembly number 





Circuit number 



Read: Resistor 1234 of Assembly 23 



Example b. 

A23A2R1234 



component number 
A23 A2 R1234 



Assembly 

number 



Subassembly 

number 



V Circuit 
\ number 



Read: Resistor 1234 of Subassembly 2 of Assembly 23 



Only the circuit number will apireat on tiie cliagrnms and 
circuit board illuslralions. E,ach diagram and circuit board 
illustration is clearly marked with tire assembly nirmber. 
Assembly numbers are also mar led on the inecliai iical exploded 
views located in tire Mechanical Parts List, f he component 
number is obtained by adding thr' asseml 'y iiuml.'ei (netix to the 
circuit number 

The Electrical Parts List is divided and arranged try 
assemblies in numerical sequence (e g., ass'-nilTy i w;i i its 
subassemblies and parts, [ recedes assc i.'dt A2 with its sub- 
assemblies and parts). 

Cliassis-mounted patt.s have no asr'.eniiriy iiunii-er prefix 
and are located at Itie end o' the Eiectricnl Pmts List. 



TEKTRONiX PART NO. (column two o; .i.e 
Electrical Parts List) 

Indicates purl number to be used ydicii nnlpring replace- 
ment part (rom "iektronix. 



SERIAL/MODEL NO. (coi Jinns three a.v' four 
of tne Electrical Paits List) 

Column Ihre,’ (:3) indioales the serial number at v.ImcIi the 
part was first used. Column four (4) indicales tlio serial tiu .iher at 
which the part was removed No S' dal nu.nlier oiilmrrd indicat :>s 
part is good for ad serial nunitiers 



NAME & DESCRIPTiON (c ulum ■. five oi il-e 
Electrical Parts I i jt) 

In the Parts 1 ist, an hern Name is sepriralod frem ihe 
description by a colon (:), Because ot space limitatirnc, r;. ih.riii 
Name may sometimes appe.ai as incQ'iij.'leto Fni tiini,-. Item 
Name identification, the U.S Federal Catcl.'yi.K- i lar.dbookl 16- 1 
can be utilized wine.'e possIL e. 



MFR. CODE (column six of the Elect; i : ai Parts 
List) 

Indicates the code nurnb .rr ot tiic actual i.i iiiuf.uuii i, : of lire 
part. (Code to narrre and addre.es cross trtcisnce can l.is (i uikJ 
immediately after tliis page ) 



MFR. PART NUMBER (column sever, cf the 
Electrical Parts List) 

Indicates actual manufacturers part numhot. 
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CROSS INDEX— MFR. CODE NUMBER TO MANUFACTURER 



Mf[. Coric Manufacturer 



Address 



City, State, Zip 



S 30 1 3 

onooc 

00 7 79 
00813 
00833 
Oil.' ! 
0/07?'.' 
l/..-'i .ri 

1 /, 7 S 2 
19 iOl) 
14(j/.7 

2 131/ 
273.''6 
29 37. 8 



'27 01/1 
30177 

30 'J ■7'.' 

O'-' S', 8 
7 i 

':S 2 J 0 

S3f>80 

30/89 

”.900 

73 982 
7 31 jrf 
80009 
9l,'20l 

9 1 1 1 H 

91837 



LF.MO ELEKTROTEr.HNlQUE 
MATSOSUITA ELECTRIC 
AMP, TNC. 

r.’OR'i'HERN ENG. LABS, INC. 

SANG.AMO ELECTRIC CO,, S. CAROLINA DIV. 
A'. r. Ell - BRADLEY COMPANY 
A'.'V CERAMICS, DIVISION OF AVX CORP. 
rri' sEM!CON(!'jrTORs 

ELECTRO CUBE INC. 

n.Liirnrs tool works, inc. paktron div. 

C.AOOOCK ELECTRONICS INC. 

EI.ECTKONtC APPLICATIONS COMPANY 
BERG ELFCTKONICS, INC. 

CCRNING GLASS WORKS, ELECTRONIC 
C'R'i'OHEN'rS DIVISION 
ICCnONM. SEMICONDUCTOR CORP. 

MIDWEST COMPONENTS INC. 

MONSANTO CO., ELECTRONIC SPECIAL 
PKOnucTS 

I'MICTRONIC CONCEPTS, INC. 

MA'LSILSim'A ELECTRIC, CORP. OF AMERICA 
GS'ri'lG ENG. AND MFC. COMPANY 
N! CIIICON/.AMF.RIC.A/CORP. 

SPRAGI'E ELECTRIC CO. 

i:'.'SSM,\N MEG., DIVISION OF MGGRAW- 

EDISON CO. 

I'lKlE TECHNOLOGICAL PRODUCTS, INC. 
BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 
'I’EKTRONIX, INC. 

MAt.l.ORY CAPACITOR CO., DIV. OF 
P. K. MALLORY AND CO., INC. 

R.ADIO MATERIALS COMPANY, DIV. OF P.R. 
MALLORY AND COMPANY, INC. 

DALE ELECTRONICS, INC. 



RTE DE LAUSANNE MORGES 

200 PARK AVENUE, S4TH Fl.nOK 

P 0 BOX 3608 

337 BELIOT 

P 0 BOX 128 

1201 2ND STREET SOUTH 

P O BOX 867 , 19T11 AVE . l/nl'ni 

3301 ELECTRONICS MAY 

P O BOX 3049 

1710 S. DEL MAR AVE. 

900 FOLLIN LANE, SE 
3127 CHICAGO AVENUE 
2213 EDWAROS AVENUE 
YOUK EXPRESSWAY 

330 HIGH STREET 
2900 semiconductor OR. 

P. 0. BOX 787 

1981 PORT CITY BLVD. 

3400 HILI.VIEW AVENUE 
326 INDUSTRIAL WAY WES'I 
1 PANASONIC WAY 
PO BOX 83, OFF ROUTE 43 
6433 N PROESEL AVENUE 



2336 W. UNIVERSITY ST. 

644 H. 12TH .ST. 

2300 HARBOR 3LVI). 

P 0 BOX 500 

3029 E. WASHINGTON STRI.E'l 
P. 0. BOX 372 

4242 W BRYN MAWR 
P. 0. BOX 609 



SWITZERLAND 
NEW YORK, NY 10017 
HARRISBURG, PA 17103 
BURLINGTON, WISCONSIN 39103 
PICKENS, SC 29671 
MILWAUKEE, WI 33204 
MYRTLE BEACH, SC 29377 

WEST PALM BEACH. FL 33402 
SAN GABRIEL, CA 91776 
VIENNA, VA 22180 
RIVERSIDE, CA 92307 
SOUTH EL MONTE, CA 91733 
NEW CUMBERLAND, PA 17070 

BRADFORD, PA 16701 
SANTA CLARA, CA 93031 

MUSKEGON, Ml 49443 

PALO ALTO, CA 94304 
EATONTOWN, NJ 07724 
SECAUCUS, NJ 07094 
SPRING MILLS, PA 16873 
CHICAGO, IL 60643 
NORTH ADAMS, MA 01247 

ST. LOUIS, MO 63107 
ERIE, PA 16512 
FULLERTON, CA 92634 
BEAVERTON, OR 97077 

INDIANAPOLIS, IN 46206 

CHICAGO, LL 60646 
COLUMBUS, NE 68601 
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Component No. 


Tektronix 
Part No, 


Serial/Model No. 
Eff Dscont 


Name & Description 


Mil 

Code 


M'l I'nit Niii;,l.mr 


AlO 
A 10 


670-6136-00 

670-6178-00 






CKT BOARD 
CRT BOARD 
(OPTION 2 
CKT BOARD 
CKT BOARD 
CKT BOARD 


ASSY: MAIN 
ASSY:MAIN 
ONLY) 

ASSY: SWITCH 
ASSY :ATTENHAT0K 
ASSY: DISPLAY 


srj'/i'j'j 


670 6136-00 
6 ;0 M /H-00 


A12 

AU. 

A16 


670-61 39-00 
670-6138-00 
670-6137-00 






0ni.:)9 
fiOO,l9 
8000 ' 


|.,‘0-6 139 00 
6/0-61 38 -00 
6/'; -61 3 7-00 



AlO 

A IOC 132 6 


290-0804-00 


CKT BOARD ASSY:HA1N 

CAP. ,FXn,ELCTLT: IODF, + 50-- i07. ,2 5V 




25Mi,A1 0--5' 


A10C1326 


290-0804-00 


CAP. ,FXn,FI.CTLT; lOUF , ■3 5ii - 1 07 , 2 5V 




2 5DI.Al()-l 


A10C1328 


290-0844-00 


CAP. ,FXD,ELCTLT; lOOUF,- ,0i 757,35 WVDC 


54473 


ECF-A35V100L 


A10C1622 


290-0845-00 


CAP. ,FXD,EI.CTLT; 330UF, 10 + 507,25 WVDC 


556 80 


2 5'j; ,\3 3n 


Ai0Cl'-.23 


281-0788-00 


CAP. .FXD.CER D1 :470PF, 107, lOOV 


7.’9S2 


8ii05,;5/\ALW5K'4 / 1 K 


A10C1624 


281-0775-00 


CAP. , FXD.CER DI:0. IDF, 207, 50V 


77.982 


10050- \AB7,5U104M 


A10C1631 


290-0804-00 


CAP. ,FXD,F.IXTLT: 10UF,+50-107 ,25V 


5 5680 


2501,Allj-T 


A IOC 16 32 


290-0844-00 


CAP . , FXD , ELCTI.T : 1 OOlIF ,-10 + 757,35 WVDC 


j A A 7 ^ 


F.fV, A ' 9 -;]i)OL 


A IOC 16 33 


281-0772-00 


CAP. ,FXD,CER DT ;0.0047DF, lli%, lOOV 


7 29''2 


8O057O-,\,\.'^5R5 .’2K 


A10C1435 


281-0826-00 


CAP. ,F;<0,CER DI:2200PF,57, iOOV 


04 722 


GCi(HC2 2 2.J 


AIOCISOS 


285-0809-00 


CAP. , FXD, PLSTC:1UF, 107,50V 


56289 


LPO/iAl Ai05K 


A10C1508 


283-0623-00 


CAP. , FXD. MICA D; 1200PF, 1%, lOOV 


OOS5 3 


Di91F172rO 


A10C1317 


281-0773-00 


CAP. .FXD.CER Dl:0.01UF, 107,100V 


12.9 82 


80r.5t!'iA,'\. V IRlulK 


A10C1521 


290-0534-00 


CAP. ,FXD,E1,CTLT; 1UF,207, 35V 


56 789 


r.i,5i'/i(,"-.';ir0 15HA1 


AlOCl 534 


281-0812-00 


CAP., FXD.CER Dl;1000FF,i(i;:, lOOV 


rr<hi 


8035i,'9AAl.tX<Ri02K 


AI0C1539 


290-0290-00 


CAP. ,FXD,ELCTLT; 10UF,207,25V 


56279 


/•OD4/; 


A10C1601 


290-0527-00 


CAP. ,FXD,ELCTLT; 1 5UF , 207. , 20V 


502 91 


l.o:. • l,Mii70Fl, 


A10C16Q3 


290-0536-00 


CAP. ,FXD,ELCTLT: 10DF,207,25V 


90701 


■| i)L 1 ufM'iOiff 'in. 


A10C1605 


290-0776-00 


CAP. , FXD, F,1.CTLT;22DF, +50-10%, lOV 


OOOOL 


E0r:-A10V2?L 


A10C161 1 


285-1119-00 


CAP. ,FXU,Pi.STC:0.082UF, l.)7 , 200V 


19 356 


ri’68'i( r,2 3K 


A10C1834 


281-0786-00 


CAP. .FXD.CER Dl: 150PF, 107, iOOV 


;29 87. 


i 0 .(,2/vAO':5i'l51K 


A10CR1422 


152-0585-00 


(REMOVE FOR OPTION 2) 

SEMICOND DEVICE:SiLICOH,HRU'.GE,200V, lA 


80009 


152-0585-00 


A10CR1424 


152-0066-00 


SEMICOND DEVICE : SILICON, 4 OOV, 750HA 


14433 


LC4016 


A10CR1426 


152-0066-00 


SEH I COND DEV ICE : S I LI CON , 4 00 V , 7 50HA 


1443 ) 


LOGO ; f) 


A10CR1516 


153-0057-00 


SEMICOND OVC,SE;S1LICON,40 PIV , 200MA , ''-FI, 


8000 7 


1 53 0057-00 


A10CR1518 


153-0057-00 


SEMICOND DVC,SE:SILIC0N,4Q PIV , 200MA , SEL 


80009 


153- 0057- no 


A10CR1605 


152-0141-02 


SEMICOND DEVICE : SILICON, 30V, 50NA 


8Q0O9 


152- 0141-02 


AIOCRU 1 O 7 


152-0141-02 


SEMICOND DEVICEiSlLICON, 30V,50NA 


8000 + 


1 57 -or. 1 02 


A10CR1624 


152-0488-00 


SEMICOND DEVICE:SILTCON,20nv, 1 500MA 


80009 


I 52-0488- 00 


A10CR1631 


152-0246-00 


SEMICOND DEVICE : S IHCON ,40V , 200MA 


80009 


152-0246-00 


A10CR1632 


152-0246-00 


SEMICOND DEV ICE; SILICON, 40V, 200MA 


80009 


152-0746-00 


A10CR1711 


152-0141-07 


SEMICOND DEVICE;SILICON, iDV.SONA 


80009 


157-0141 "2 


A10CR1934 


152-0141-02 


SEMICOND DEVICEiSlLICON, 10V,50NA 


80009 


152-0141 02 


A10CR1935 


152-0141-02 


(REMOVE FOR OPTION 2) 

SEMICOND DEVICEiSlLICON, 30V, 50NA 


80009 


1S9.-01M-0? 


A10F1626 


159-0021-00 


(REMOVE FOR OPTION 2) 

FUSE.CARTRIDGEi 3AG,2A,250V,FAST-BL0W 


7 (GOO 


AGC 2 


A10J1435 


131-0993-00 


BUS, CONDUCTOR I 2 WIRE BLACK 


007 7 9 


5 ) 0 i 53-2 


A10J1901 


131-2371-00 


CONN, RCPT, ELEC I CKT BD , 8 CONT , FEMALE 


7 .r- 7 0 


65001-007 


A10.J1902 


136-0632-00 


SOCKET,PLUC-INi8 PIN.FEMAl.F, 


00 ! ; 9 


1-3809 ■ r 


A10K1408 


148-0126-00 


RELAY REED;5 VDC.400 OHM COIL 


213 1/ 


A 


AlOKl 505 


148-0126-00 


RELAY REED I 5 VDC,400 OHM COIL 


2 1 3 1 ■ 


liFK 7 


A10K1528 


148-0126-00 


RELAY REED I 5 VDC.400 OHM (oiL 


2]^]J 


V:',r. 


A10P1435 


131-1857-00 


TERM. SET. PIN; 36/0.025 SO I'lN.OtJ 0 . ] CIKR 


2 7 5 76 


1 IG 


A10Q1415 


151-0232-00 


TRANSISTORiSn.TCON,NPN,DIiAL 


sno ;)9 


1 5 ; -(4 7 3 2-00 


A10pl435 


151-0341-00 


TRANS 1 STOR : S I LT CON , NPN 


80009 


] M h LG i 0!> 
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Tektionix Serial/Modet No. Mtr 



Com none';! No, 


Part No, Etf 


Dsconl 




Name & Desciiption 


Code 


Mfr Part Number 


AlOQl 5?") 


161-1006-00 




TRANSISTOR : S 1 1.ICON , J KE , N-CH A'lN'lL 


80009 


151-1006-00 


7 ^ ! 


161-0262-00 




TRANSISTOR: SILT CON, NPt4, DUAL 


80009 


151-0252- 00 









(REMOVE FOR OPTION 2) 






Aiogiso j 


1 6 1-0 168 -00 




TRANS I STOR : S I LICON , PSP 


80009 


151-0188-00 


AlO’d '(O') 


6! i -1 567-00 




RES. 


,VAR,N0IPJIR;25K DIIM . 202 , ) . >OW 


73168 


91 A R24K 


AlOKl-'.Oy 


615-0661-00 




RES. 


.FXD.CMPSN: 630 OHM,5%,0, I'W 


01121 


CB661 5 


A'ORl 'tOe 


12 1- 0666- 00 




RES. 


,FXD, KII>1:60.4K OHM, 1% , 0 . 1 25W 


91667 


MKFl 81 606040 IF 


1 


611-1666-00 




RES. 


, VAR . NONW I R : TRMR , ^00 OHM , M . “iW 


7 3168 


91A R500 


A !OH ? M '■» 


61 [-1557-00 




RES. 


.VAR.NONWIR: 25K OHM, 202, , 0 . 50W 


7 51 68 


91 A R24K 


AinuiA'.b 


621-1601-04 




RES. 


,FXn,FILH:58.59K OlIM.O, 11,6. 125W 


9 16 57 


MFF1816D58591 1) 


AI0R1-V.>S 


i ) S-()22?“00 




RES. 


,FXI),CMPSN:2.2K OIIM,5%,'i. 25W 


01121 


CB222^ 


AlOKl A 


611-1559-00 




RES. 


,VAR,NONWIR: lOK OHM, 202 ,0 . SOW 


76168 


9U-10001M 


AiORi-'.eo 


321-0656-00 




RES. 


,FXD,FII.M:49.9K OHM, 1 1 2 5W 


916 57 


MFF1816C49901F 


AH)!!! 101 


671-0664-00 




RES. 


,FXD,FILM;60.4K OHM,1Z,0. 125W 


91667 


MFF1816G60401F 


AlOKlMj? 


521 0199-00 




RES. 


,FXD,FTI.M: 1 . 15K OHM, 1Z,(' . ’ 2 5W 


91667 


MFF1816G1 1500F 


Al')l( ! 'iOl 


615 -0101-00 




RES . 


,FXI),CMPSN; 100 GUM , 5% ,0 . 2 'W 


0112! 


CB1015 


AIOKI V'O, 


6! 1 -1 564-00 




RES . 


, VAR , NON'WI R ; TRMR , 500 OH“ , '! . 5W 


731 IS 


91 A K500 


Al'IK! Vi‘j 


1! l-l'J46-nO 




RES. 


,VAR,N0NW1R; lOK OHM, 107; ,0 . 50W 


7 6168 


MODEL 68W 


A 1 ' '’)!) 


62 1-0292-07 




RES. 


,FX1),FU,M; 10. 7K OHM,0. IS , 1 2 5W 


24546 


NE55E1 1826 


A lOH ! 1'' 


615-0476-00 




RES. 


,FXD,CMPSN:47K OHM , 5% , o . 2 ;W 


0112 1 


CB4765 


A10lil1U8 


621-0685-07 




RES. 


,KX0,FH,M: lOOK OHM,0. n,,0. 125W 


91667 


MKF1816C10002B 


A ’OK) M.'',’ 


5! 5-0472-00 




RES. 


,FX1),CMPSN:4.7K OHH,5%,i , ' 5W 


01121 


CB4725 


A 1 OH : ’ 1 


607-(> 103-00 




RES. 


, KXO.CMPSN; 2 . 7 OHM, 5Z ,'i. 2 5W 


01121 


CB27G5 


A!'IK’ '> H! 


621-0200-00 




RES. 


, FXI) , F ll.M : 1 . 1 8K OHM , U , - i . ) 25W 


91667 


MFF1816GU800F 


A I O'! Ill A 


62.1-06 76-00 




RES. 


,FXD,FILM:80.6K OHM, IZ.'i. 125W 


91667 


MFF1816G80601F 


A’ OR] 111 


621-1020-07 




RES. 


, FXI), FILM: 10.95k OHM,0, 'J ,0. 125W 


24546 


NE55E 10.96KB 


A! OK IV 6 


321 -0385-07 




RES. 


,FXD,FILM: lOOK OHM,0. 125W 


91637 


HFFJ816C10002B 


AIOHIV'1 


611-1556-00 




RES. 


, VAR . NONMI R : 50K OHM , 20::: , (1 . 50W 


76168 


91A R50K 


AIORl'jefj 


671-0450-00 




RES. 


,FXD,FIEM;475K OHM, 1Z,0. 1 ,'5W 


91667 


MFF1816G47502F 


AlORr.)2 7 


621-0165-00 




RES. 


,FXD, FILM: 22)9 OHM, 1Z,0. ’ 2 .W 


91667 


MFFl 81 6G249ROF 


AIORIS’S 


61 1-1 564-00 




RES. 


,VAR,NONWIR:TRMK,500 OHM ,'1.5W 


73138 


91A R5U0 


A! OK ’111 


621-1720-00 




RES. 


,FXD,FILM: 3.24M OHM , 1% .0 . 1 25W 


01121 


CC6244FY 


A lOK ! 5 ).7 


621 -0807-00 




RES. 


,FXD,FILM;900K OHM, 1%,0. 1 25W 


91637 


HFFl 104F90002F 


AlOKl in 


615-0664-00 




RES. 


,FXI),CMPSN: 660K aUM,5% ,') . 25W 


01121 


CB6645 


AlOKim 


611-1556-00 




RES. 


,VAR,NONWIR: 50K OHM , 20:;. . 0 , 50W 


7 5 168 


91 A R50K 


A 1 OR mo 


621 -0646 -00 




RES. 


, FXI), FILM: 66. 5K OHM, 12,0, 12 5W 


91667 


MFF1816G36501 F 


AlOK! 5 17 


611-1564-00 




RES. 


,VAR,N0N'W1R: TRMR, 500 CMM ,0. 5W 


76168 


91 A R500 


AiORine 


621-1289-07 




RES. 


,FXD,FILM: 10. IK 0HM,0. 1 '1,0. 125W 


91667 


MFF1816C10101B 


A10lim9 


671-0766-07 




RES. 


,FXD,F1LM; ) . J 2K 0HM,0. U,0. 12 5W 


91637 


MFF1816C1 1200B 


AlOIMAOl 


321-0682-07 




RES. 


,FXD,FILM:96. IK OHM,0 . IL , 0 . 1 2 5W 


24546 


NE55E9612B 


AKIK 1602 


615-0626-00 




RES. 


,FXn,CMPSN:62K 0HM,5Z,0. 1 5W 


01121 


CB6265 


AlOK 1606 


. 615-0752-00 




RES. 


, FXD.CMPSN: 7. 5K OHM , 52 , . 2 5W 


01121 


CB7525 


A ! 0!' 1611 


304-0564-00 




RES. 


, FXD.CMPSN; 560K OHM, 10.2 , ! W 


01121 


GB5641 


AUiKlbl 6 


621-0682-00 




RES. 


, FXD , F 1 LM : 9 6 . 1 K OHM .12,0, 1 2 5W 


91667 


MFFI8I6G96101F 


AIi)k16:’R.‘;,3,C 


307-0400- 00 




RES. 


,FXD,FILM: 10 OHM.O. 12 


80009 


307-0400-00 


AlORlb Vi 


521-0618 00 




KES. 


,FXI),FILM:20K OHM. 12,0. 1 ; 5W 


91667 


MFF1816G20001F 








(REMOVE FOR OPTION 2) 






AlOH 1 &06 


621-0656-00 




RES. 


, FXD, FILM: 49. 9K OHM, 12,0. 12 5W 


916 57 


MFF1816C49901F 








(REMOVE FOR OPTION 2) 






A! OR 166 7 


615-0152-00 




RES. 


.FXD.CMPSN; 1 . 5K OHM,52,0 25W 


01121 


CB1525 








(REMOVE FOR OPTION 2) 






A10R1658 


621-0261-00 




RES. 


,FXn,FILM:5. I IK OHM,12,0 I25W 


91667 


MFF1816G51100F 








(REMOVE FOR OPTION 2) 






AlORlbiO 


321-0269-00 




RES. 


,FXD,FILM:6. 19K OHM, 12,0 12 5W 


91667 


MFFI816G61900F 








(REMOVE FOR OPTION 2) 






A 1 0 K 1 7 1 1 


621-0895-07 




RES . 


, FXD . F I LH : 90 OHM . 0 . I 2 . 0 . 1 2 5W 


91657 


MFF1816C90ROOB 


AIOIC 71 0 


321-0754 -07 




RES. 


, FXD, FILM. -900 OHM.O. 12,0. 12 5W 


91637 


MFF1816C900R0B 
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Replaceable Electrical Parts— DM 501 A 



Tektronix Serial/Model No. Mfr 

Component No. fart No. Eft Dscont Name & Description CuTn Mti Part Number 



A10R1731 


311-1360-00 


RES. ,VAR,N0NWIR:5K OHM , 2071 , 0 . 50W 
(REMOVE FOR OPTION 2) 


/II 3K 


91 A R5K 


A10R1733 


321-0983-00 


RES. ,FXD,FILM:4.5M OHM, IX, 0. 12517 
(REMOVE FOR OPTION 2) 


916 37 


C.Ml 1O216G45O03F 


A10R1735 


313-0104-00 


RES. ,FXD,CHPSN: lOOK OHir,5%,0. 250 
(REMOVE FOR OPTION 2) 


oim 


0111045 


A10R1801 


315-0512-00 


RES. ,FXD,CMPSN; 5. IK OHM , SX ,0 . 2 5U 


01171 


c:i!51 25 


A10R1803 


315-0512-00 


RES. ,FXD,CMPSN;5. IK OHM,5Z,0.25W 


01121 


c:.35 1 25 


A10R1805 


313-0101-00 


RES. ,FXD,CMPSN: 100 0HM,5Z,0.25W 


01121 


CR1015 


A10R1831 


311-1352-00 


RES. ,VAR,NONWIR: 500K OHM,20X,0. 50W 
(REMOVE FOR OPTION 2) 


/II 3fi 


91-74-0 


A10R1832 


321-1316-01 


RES. ,FXD,FILM:2. 34 OHM ,0. 5X,0 . I 25W 
(REMOVE FOR OPTION 2) 


91637 


IliO 88G2 340 3D 


AlOR) 836 


321-0385-00 


RES. ,FXD,FI1.M; lOOK OHM, 1 Z ,0. 1250 
(REMOVE FOR OPTION 2) 


9 U' 3 ;■ 


::i- i 1 .81 OG IOU02F 


A10R1901 


315-0270-00 


RES. ,FXD,CMPSN:27 OHM , 5Z , 0 . 2 5W 


on 7 ; 


!',r; 


A10R1902 


313-0270-00 


RES. ,FXD,CMPSN:27 OHM,5Z,0.25W 


0) 171 


c r ■ 1 '■> 


A10RI903 


313-0770-00 


RES. ,FXn,CMPSN;27 OHM ,5Z,0. 25W 


01121 


CH7 /II5 


A10RI90A 


315-0270-00 


RES. ,FX1),CMPSN:27 OHM,5%,0.25W 


0 : 1 2 1 


CB2 /i,i5 


A10R1906 


315-0270-00 


RES. ,FXD,CMPSN:27 0HM,5Z,0.25W 


0 1! 1 


cr.2 /o5 


A10R1907 


315-0270-00 


RES. ,FXD,CMPSN:27 0UM,5Z,0.25W 


01171 


( HV2 705 


A10R1908 


315-0270-00 


RES. ,FXD,CMPSN;27 OHM,5Z,0.25W 


01171 


C ti270R 


A10R1909 


315-0103-00 


RES. ,FXI),CMPSN: lOK OHH,5Z,0.25W 
(REMOVE FOR OPTION 2) 


01 1 7.1 


cluo r> 


A10R1931 


315-0334-00 


RES. ,FXD,CMPSN; 330K OHM , 5Z , 0 . 251J 
(REMOVE FOR OPTION 2) 


01121 


CH3 145 


A10R1932 


321-0256-00 


RES. ,FXD,FII>1:4.5 3K OHM , 1 Z , 0 . 1 2 5W 
(REMOVE FOR OPTION 2) 


916'. 7 


Mi'P'i816G45 300F 


A10R1933 


315-0393-00 


RES. ,FXD,CHPSN:39K OHM , 57. , n . 2 5W 
(REMOVE FOR OPTION 2) 


0il21 


CB .19 3 5 


A10R1934 


321-0251-00 


RES. ,FXD,F1LM:4.02K OHM, IZ.O. 125W 
(REMOVE FOR OPTION 2) 


9 1 6 . ; 


.'•L.-ji 1 .5 04 (j 2 OOF 


A10R1935 


321-0193-00 


RES. .FXD.FILM; IK OHM, IZ,0. 1 25M 
(REMOVE FOR OPTION 2) 


9 16 3/ 


MlF:816.;iCiOOOF 


A10R1936 


315-0101-00 


RES. ,F.XD,CMPSN: 100 OHM,5Z,n.25W 
(REMOVE FOR OPTION 2) 


01 1 1 


CB1015 


A10R1937 


315-0273-00 


RES. ,FXD,CMPSN:27K OHM , 57 , 0 . 2 5W 


U 1 1 2 1 


08.^; 'R 


A10RT1525 


308-0817-00 


RES. ,FXD,WW: IK OHM , 5% , 0 . 1 2 5W 


916 3 7 


R0lA-i'.4 


A10RT1633 


307-0645-00 


RES. .THERMAL: 5K OHH,40Z 


5015 7 


l.o0i.5i..'01 


AlOSl 


260-1974-00 


SWITCH, PUSH; 4 BUTTON, 4 POLE NO/TI MP 
(OPTION 2 ONLY) 


8000 9 


2 60 I9 74 -(/.J 


AlOSl 


260-1972-00 


SWITCH, PUSH: 5 BUTTON, 4 POLE , FUNCT ION 
(STANDARD ONLY) 


30009 


200-19/2-00 


A10S2 


260-1971-00 


SWITCH, PUSH:6 BUTTON, 6 POLE , RANGE 


80009 


260 -19/l-nO 


A10S3 


260-1973-00 


SWITCH, PUSH;2 BUTTON , 2 POLE , DB/H 1 -LO 


80009 


260-1973-00 


A10S4 


260-1953-01 


SWITCH, PUSH: 1 BUTTON, 4 POLE .INPUT 


80009 


26.9-1953-01 


A10T1301 


120-1243-00 


XFMR.PWR.STU: 


B0009 


1 70-1243-00 


A10TP1608 


214-0579-00 


TERM, TEST POINT: BRS CD PL 


30009 


214 -0579-00 


A10TP1615 


214-0579-00 


TERM, TEST POINT: BRS CD PL 


81009 


214-0579-00 


A10TP1631 


214-0579-00 


TERM, TEST POINT: BRS CD PL 


F.0009 


214-0579-00 


A10U1325 


156-0312-00 


MICROCIRCUIT.LI :VOLTAGF. REGULATOR, I5V, lA 


2 70 14 


l.M’.'0T-15 


A10U1335 


156-0872-00 


MICROC I RCUIT , L I : VOLTAGE REGULATOR 


80004 


i )6-08/2-nO 


A10U1429 


156-1259-00 


MlCROCIRCUIT,LI:RMS/DC CONVERTER 


80004 


1 56 - 1 259 -6n 


A10U1431 


156-0277-00 


MICROC I RCUIT, LI: VOLT AGE REGULATOR 


81)0''9 


156 -'7.277 -w., 


A10U1515 


156-1134-00 


MICROCIRCUIT.LI lOPERATIONAL AMPLIFIER 


80009 


1 )fi ; 1 


A10U1538 


156-0067-00 


MICROCIRCUIT.LI :OPERATIONAL AMPLIFIER 


R(VK'4 


i 56 <)i)f,7 -00 


A10U1539 


156-1156-00 


MICROCIRCUIT.LI ; OPE RATIONAL AMPLIFIER 


80009 


1 56-1 1 56-00 
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Tektronix Seiial/Model No. Mir 



Com[!C”en! No, 


Pari No. Eli 


Dscont 


Name & Description 




Code 


Mft Part Numb 


Aioineoi 


1 36 -1 306-00 




MICROCIRCUIT, LI ;A. 5 DIGIT A/ 


n 1 OKVERTER 


80009 


156-1306-00 


MOIl 1603 


1 36-1 303-00 




MICROCIRCUIT, LI:A. 5 DIGIT A/ 


‘‘ ' ONVERTER 


80009 


1 56-1 305-00 


A1001701 


1 S6-1 2AS-00 




MICROCIRCUIT, H:7 XSTR,HV/H1 


i=H CURRENT 


80009 


156-1245-00 


A10U1703 


1 36-0703-00 




MICROCIRCUIT, DI :DUAL 4 -INP 


AN’i GATE 


80009 


156-0793-00 


AlOIJl 707 


1 56-0524-00 




MICROCIRCU IT , D 1 : HEX 1 NVERTEH 


W.'OPEN COL 


80009 


156-0524-00 


AlOUl 707 


’ 36-0733-00 




MICROCIRCUIT, DI:DUAL 4-INP N 


AN GATE 


80009 


156-0793-00 


Aimil7 3/ 


1 56-0854-00 




MICROCIRCUIT, LI : OPERA riUHAL 


AM>*LIF1EK 


80009 


1 36-0854-00 


A I mi 1803 


} 56-0886-00 




(REMOVE FOR OPTION 2) 
MICROCIRCUIT, DI : BCD TO 7 SKil 


''EAT DCDR 


80009 


I 56-0886-00 


A10V81415 


1 32-0508-00 




SEMICOND DEVICE:ZENER,0.4W, ' 


2 . '.V, 57. 


80009 


1 52-0508-00 


AlOVK’ 31 ? 


132-0317-00 




SEMICOND DEVICE:ZENEK,0.25W, 


3 . 2V, 5% 


80009 


132-0317-00 


A lO'.'k ! 3 n 


' 33 -1172 7-00 




SEMICOND DEVICE: ZENER, SI ,6.3 


V , 2 7. , 0 . 4W 


80009 


1 32-0727-00 


A10VK16^'> 


! 32-06SI]- 00 




SEMICOND DEVICE:ZENEK,0.25W, 


‘ . V,5Z 


80009 


1 32-0486-00 


AlOVM 


1 31-0366-00 




(REMOVE FOR OPTION 2) 

LINK, TERM. CONNE: 0.086 DIA X 


2 . ‘75 INCH L 


552 10 


L-2007-1 


AIOYIA:"; 


1 38-0195-00 




XTAL UN IT, QTZ: 163.84 KHZ, 0.2 


, EAR 


00815 


NE545D 


A! ? 


1 5 2 ■ 0 1 .3 1 • 0 2 




CKT BOARD ASSY; SWITCH 
SEMICOND DEVICE:SILIC0N,30V, 


'■OUA 


80009 


1 32-0141 -02 



AlA 

A14C1100 


2S3-J077-00 


CKT BOARD ASSY : ATTENUATOR Bi'.ARO 
CAP. ,FXD,PLSTC;0. ! OUF , 20Z , 6miV 


14 752 


230B1F104 


A1401103 


283-0317-00 


CAP. ,FXD,CER DI : 1 PF , -► / -0 . 1 PK , 3-iOV 


72982 


861-518-C0KO109B 


A14GI 106 


283-0317-00 


CAP. ,FXD,CER DI: lPF,t/-0. lPK,3O0V 


72982 


861 -518-C0KO109B 


A14C 1110 


283-0431-00 


CAP. ,FXD,CER Dl:28PF, U, lOOOV 


91418 


CN0280F1021RQ 


A 140 1 1 12 


283-0604-00 


CAP. ,FXD,MICA D;304PF,2X,30OV 


00853 


DI 53F 304000 


A14C! ! 14 


281-0105-00 


CAP. ,VAR,GL DIE:0.8-8.5PK,7'-'iV 


72982 


362-013 


A140U20 


283-0434-00 


CAP.,FXD,CER DI:26.5 PF , 21: , ! OOUV 


91418 


OBD 


41401122 


283-0627-00 


CAP. ,FXD,MICA D:0.003 3DF,57. , ’.(mV 


00853 


D193E332JO 


A14C1 124 


235-1197-00 


CAP. ,KXD,PLSTC:0.033UF,57., UKjV 


50558 


MCI 2D333J 


A14C1126 


283-0434-00 


CAP.,FXD,CER DI:26.S PF , 2% , 1 (lOi iV 


91418 


OBD 


Ai4Cl 12S 


28! -0105-00 


CAP. ,VAR,GL DIE;0.8-8. 5PF, 7';0V 


72982 


562-013 


A14C1 129 


281-0105-00 


CAP. ,VAR,GL DIE:0.8-8.5PF,73oV 


72982 


562-013 


A14K1IOO 


31 5-01.02-00 


RES. ,FXD,CMPSN; IK OHM , 5% ,0 . . '.W 


01121 


CB1025 


A 14 R1 104 


311-1558-00 


RES. ,VAR,NONWIR;20K OHM , 201 , 0 . 30W 


73138 


91-80-0 


A 14.3 1 1 10 


311-1563-00 


RES. ,VAR,NONWIR; IK OHM , 20% , 0 . 3' IW 


7 3138 


91A RIK 


A 1 4 R 1 1 1 2 A , B , C , D 


307-1 134-00 


RES. ,NTWK,FXD,Ft :9M OHM,900K OHM,90K 


19647 


1776-10 


AI4H1 1 14 


3! 1-1367-00 


RES. ,VAR,NONWIR:TRHR, 100 Oim.O. 50W 


7 3138 


91-89-0 


A'4R 1 220 


315-0103-00 


RES. ,FXD,CMPSN: lOK OHM,5%,0 25W 


01121 


CB1033 


A14KT1 102 


307-0662-00 


RES. .THERMAL: IK OHM, 40% 


50157 


180Q10200 
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Tektronix 


Component No. 


Part No. 


A16 

A16DS1000 


130-1066-00 


A16DS1001 


150-1048-00 


A16DS1100 


1 30-1048-00 


A16DS1101 


150-1048-00 


A16DS12Q0 


130-1048-00 


A16P1901 


131-2372-00 


A16P1902 


131-1934-00 


A16R1000 


313-0101-00 


A16R1001 


315-0561-00 


A16R1100 


315-0101-00 



Serial/Model No, 
Eff Dscont 



Name & Description 



CKT BOARD ASSY: DISPLAY 
LAMP, LED RDOUT: ORANGE, 6 SEG,+/-1 
LAMP, LED, DSPL: ORANGE, 7 SEG,0.4 DIGIT 
LAMP, LED, DSPL; ORANGE, 7 SEG,0.4 DIGIT 
LAMP, LED, DSPL: ORANGE, 7 SEG.O.Ti DIGIT 
LAMP, LED, DSPL; ORANGE, 7 SEG,0.4 DIGIT 

CONN, RCPT, ELEC; CKT BD,R CONT,MALE 
TERM. SET,PIN;1 X 36,0.1 CTR,0.9 L 
RES. ,FXD,CMPSN; 100 OHM , S7. ,0 . 25W 
RES. ,FXD,CMPSN;560 0HM,6X,0.25W 
RES. ,FXD,CMPSN: 100 01111,37,0. 2 5W 



Mil 

Codo Mil Part Number 



30322 MAN 6605 
30322 MAN6640A 
30322 MAN6660A 
50322 i1AN4660A 

30522 MAN6640A 

22326 63643 

22526 63339-001 

01121 CLIO 13 

0 1 i A i CKSlt i "j 

nil.’: f.R ; o : 'i 



J500 


131-1652-00 


J310 


355-0170-00 


J320 


136-0730-00 


J3 30 


136-0732-00 


J340 


136-0731-00 



CHASSIS PARTS 



CONN, RCPT, ELEC: 'LEMO' I V I'E , IMAL : , i 
(STANDARD ONLY) 


1 FKM.AuE 


S lol 3 


HA0302 


STUD,SIIOULDERED:6-32 X 0.40 INCil 1 




80(109 


3' 3 0 1 70 itO 


JACK, TIP; BUIE 




8i:oi/i 


i ',!■ 0 to -no 


JACK,TIP;RED 




81)009 


l'■.-0 / 32 00 


JACK,T1P; BLACK 




80009 


136-0731 00 
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Symbols 

Graphic symbols and class designation letters are 
based on ANSI Standard Y32.2-1975. 

Logic symbology is based on ANSI Y32. 14-1973 in 
terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufac- 
turer's data. 

The overline on a signal name indicates that the signal 
performs its intended function when it is in the low state. 

Abbreviations are based on ANSI Y1. 1-1972. 




Assembly Numbers and Grid Ccorditiafes *-■ 

Each assembly in the instrument is ns.signed at 
assembly number (e.g., A20). The assembly numbs, 
appears on the circuit beard outiitie on the diagram, in th{ 
title tor the circuit board component loo.Tiion illustratioh 
and in the lookup table for die .si.licinati,: r.agram ant 
corresponding component locah ■ iiiu.iti ation. Tht 
Replaceable Electrical Parts list is ari anyOu dv . assemblies 
in numerical sequence; Kie compone/ils nm listed b^ 
component number (see foilovdr.g iiiustrstion foi 
constructing a comprpneni riumbei). 



Other ANSI standards that are used in the preparation 
of diagrams by Tektronix, Inc. are: 

Y14.15, 1966 Drafting Practices. 

Y14.2, 1973 Line Conventions and Lettering. 

Y10.5, 1968 Letter Symbols for Quantities Used in 
Electrical Science and Electrical 
Engineering. 

American National Standard Institute 
1430 Broadway 
New York, New York 10018 

Component Values 

Electrical components shown on ttie diagrams are in 
the following units unless noted otherwise; 

Capacitors ~ Values oneor greater areinpicofarads(pF). 

Values less ttian one are in microfarads 
(aF). 

Resistors = Ohms (Q), 



COMf’ONEfd .'.IJI-B.-R tAAfU'i 




(..■'A’TIS ii.ri,.ii(nr1 ( f)f,; C !■ 



The schematic diagraiii and drd..ii i."'ard cornponenl 
loccjon illustra'ioM have grids. A l-.'rd.up t.'Tiif' with th« 
grid coordinates is ptovTiod for c! locnling the 
cori'.poi'ient. Oni'/the coiupoii-'ii;? :iii J on tuefacinc 
diagram are listed in (he luokui) lablu. VVI,...ii luorethar 
one Schematic diagram is lised to illust; riiethe uiicuifry oh 
a ciicuit board, the circuit boaitl ihustratiori may onlv 
appear opposite the firsi diagram on whichi it was il- 
lustrated; the lookup taf)le will li:.,; the (iiaqram nuiTiber oi 
other diagrams that tfie circuitry of the ciicuit board 
appears on. 



The lollowing special symbols may appear on the diagrams; 



Funclion Block Title 



Internal 

Screwdriver 

Adjustment 

Cam Switch 
Closure Chart 
(Dot indicales 
switch closure) 

Etched Circuit Board 
Outlined in Black 

Refer to Waveform 

Function Block 
Outline 



1C type 
Test Voltage 
Heat Sink 
Board Name 



p/O— Part of 
cifci/it board 

Assembly Number 

Tektronix Part No 
lor circuit boards 




sync: rd^NTRAini-: r m, ■ 



(. pi’lV.CHir'-' ; 'See 

i'hi IS i I'.i (r ■ , in piey. 

LU vMlIi giC> CnjTL, .'f 



i.ink 



H' j'. Im r C iioai d 

I il' >x. ^ 1' .n'tos Pa - ml 

f r'.r.i.-i; Lm 'nnccti <i r, and 
Indicatur s 

Coaxial rorinpctOfS 

tn.-ile 

1 p n I -.1 1 e 

ruii} I idex, sigiiifipi .' 1,1 No 1 



f'Xtfi nai Sc'fr>'Adnver 
Adjustment 

Shielding 

Selecterl vapio. see Parts 
List 

(inroiiDledot fillored 
Voltagi' 

Refer [o i’lAQrarn Number 



S'.herriilir I hii 
and f-tumbei 



